





To the family that can't take 
a VACATION TRIP this yea: 


ea 


\ 1. Can Dream, Can’t You... 
about the good old days before travel was 
taboo? But even that’s a waste of time 
right now with a war to be won. Here's 
one way, however, that you can enjoy all 
the fun of the finest vacation... and 
still do something for the war effort. 


have on a farm. Lots of fresh air, ; 
shine, and good food. And when you} 
a farmer you help to win the war. T 
are sure to be some farms within ea 
card distance. Just call the Farm Li 
Dept. of the U.S. Employment Sen 








Dreams Do Come True. And this is 
one of them. It’s the age-old dream of magic 
trips to everywhere. 


be able to buy and fly if you can buy and drin 
automobile. And it’s only postwar because we 


on a 24-hour a day schedule right now buildi 
It’s a dream of vacations every week end in- twin-engined Cessna Bobcats for the U 


stead of oncea year, of trips as faras from Louis- Army Air Force. 
ville to Florida in an easy afternoon's cruise. 

How? In your Cessna Family Car of the Air, 
of course. It’s the postwar airplane that you'll 


But when that job is done and peace is he 
again, remember . . . this dream of flying-for-t 
millions, is coming true for all of us. 


DPR. 1943, CESSNA AIRCRAFT CO 


Priority Delivery by Buying War Bonds Now... 


Be one of the first to own a Cessna Family Car of the Air 


after the war. Orders are bound to exceed production. 
But you can get a preferred listing for early postwar 
delivery. No obligation to buy. Costs you nothing. 
Write us today for the simple priority plan. CESSNA 


AIRCRAFT COMPANY, Box 1616-F, Wichita, Kansas. 
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If You Want to Prepare to Serve Yourself 






































and Your Country Best, Enroll for 


PARKS LEADERSHIP TRAINING 


On you 


sh air, 


wat. 
Chin €as 
nt sen lhe War Manpower Commission has recommended deferment 
of students engaged in such specialized fields as Aeronautical 
Engineering, Meteorology, and Transportation Engineering for 
Air — who will complete their training by July 1, 1945. 
This means that if you enter Parks Air College now, for the Summer 
Term, you may finishf your education and complete the training 
that equips you to serve your country best in wartime, and at 
the same time acquire a background for leadership in the great 
postwar aviation industry. . 











Parks, too, is looking to the future and is constantly broadening 
and expanding its courses so as to be of the greatest possible value 
to every Parks student. In the years to come, you will take more 
pride than ever before in being a graduate of Parks Air College. 


Hundreds of Parks graduates are today serving their country as 
trained specialists. They are engaged in various activities with the 
Armed Forces, in air transport, aircraft engineering, designing, and 
production, and in training activities. 














%& PARKS AIR COLLEGE was 
founded August 1, 1927. Has en- 








joyed full Federal approval longer The recommendation of the WMC is definite evidence that your 
shen any ether evieton echest. government realizes the dominating importance of the trained man 
4 ee dined oe ae ‘in wartime aviation. Every branch of aviation is important to the 
Superintendent of Public Instruction. country today. As a special wartime measure, Parks is now admit- 
Included since 1938 in The Direc- ting students who have completed only 37 years of their high school 
tory of Colleges and Universities, courses, providing they meet certain other entrance requirements, 
issued by the United States Office NES iia 

of Education. But now is the time to act. To make the most of your next two 
Has a capacity for enrollment of 300 years, equip yourself with the specialized aviation training offered 
commercial aviation students, also by Parks Air College. The coupon or a post card request will bring 


detachments of U.S.A. Air Forces 





you the new 64-page Parks catalog with complete information, You 





1S€ we Aviation Cadets and Mechanics. A eps 
— Has its Pe ae — a — are urged to send for it today. ~ 
lant of 25 buildings devoted to —— 

Shedd purposes entirely, also a group PARKS AIR COLLEGE, East St. Louis, Ilinois 

= is ne of fields for military flight training. 

em Has a faculty of 104, each especially ga ttm atamtamaaaa tae taciinataaiaatemanaataa aaa aerated nein 
qualified for his particular field of PARKS AIR COLLEGE Section F-7 
vapuemnene East St. Louis, Illinois 
Open to high school graduates with Please send me details uf four major courses in commercial aviation training. 


a ranking in the upper two-thirds 
of their classes. 


Serre rr ee eee eee eee ee eee eee Pee eC eee Ce eee eee eee eee eee Cee ee eee eee. . eee eee) 


PARKS - I jinictninciacansavtocemagavinnenwencteteeenttlanniieeremerindizecs-qeeian 
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Whether he be in the Aviation Industry or in the Armed Forces, EVERY 
TRAINED MAN COUNTS. Conscription now includes all men 18 years | 
old and over. Enlistments are closed. | 


Now men will be assigned to our war effort according to their qualifi- 
cations. So the best way to get into your preferred branch of service 
is to be qualified for it. If Aviation is your choice your best chance 
NOW is to TRAIN for it. MAKE YOURSELF THE KIND OF MAN THE 
AVIATION INDUSTRY OR THE AIR FORCES WANT: THE KIND THEY 
CANNOT DO WITHOUT. If you are thoroughly trained you will be 
advanced rapidly in either case. 


CURTISS-WRIGHT TECHNICAL INSTITUTE IS THE ANSWER .. . 

located in the very center of Southern California’s giant aircraft in- 

stry. Contractors to the roy! Air Forces. it has for years been 

mp civilians th and Master 

ath, These men will be and have been definitely qualified for 
heirNplaceyjn aviation. either military or civil. F 


: sand mes Curtiss-Wright Tech is one ft in Aire bas 

edn bs te es the Ge eee | 
Mn Donald Douglas, President of the great Douglas 
yy. chose this school for his own son's training. | 


© have made aviation their career know that the 

Poneman by two factors: his intelligent ayo F, in 

aviation as his life's work, and THE ABILITY AND EXPERI 

‘THOSE WHO TRAIN HIM FOR THAT CAREER. They inew 
‘Wright Technical Institute graduates are and for many 

have been thoroughly qualified to fill the cting req 

















if YOU Want the Air Force 
Show This Ad to Your Parents 


Since 1939, long before the war, CURTISS- . 

WRIGHT TECHNICAL INSTITUTE has been ; 
training Army Air Force mechanics under con- 
tract to our government. WE KNOW HOW! 














offers you sound, practical and i 
primarily for a peacetime career, to do 

MONEY FOR YOU ...so upon graduation 

and self-supporting for life. Because our war 
















Enlistments being closed, men are now assigned ervice as a trained specialist and at the same 
to the branch of service for which they are best a for er-the-war career in _ industry of pt on a 


qualified. If you want the AIR FORCE. . . 
ght Technical Institute training gets results 
TRAIN FOR IT WHILE THE OPPORTUNITY DO THE SAME FOR YOU. 


STILL EXISTS .. . before you become 18, if 

possible. Even if you were unable to complete wo! —_ tions ~ 4 its {—— yt ys 
your course, the treining you received should be nand for our g _ om cg Ang 
highly instr fin bling you to enter the e every student who enrolls here will 
service of your choice. ment upon graduation, or enjoy a 


TIME IS OFTEN ALL TOO SHORT... IT WILL ; mare ee 

-: sagedlggh on't miss the boat.” greatest opportunity of your ‘ 
NOT WAIT. Your opportunity is here now. wELsts today! There never aes an opportunity in aviation 
Make the most of it. SEND THE COUPON, in- ou; there may never be another. ‘Make yourself more valuable to 


cluding your age and birth date. ‘ 
independence for life. DON’T FOLLOW—LEAD! Send in your en- 
rollment before you “miss the boat.” 
































































































Offering speciclized and proven training in AERONAUTICAL ENGINEERING & MASTER MECHANICS 






NO FLYING ‘ 
INVOLVED 










MAIL TODAY @® DON 
WHTECST COST GR GRLGATION SEND GE FULL MFORMATION AND CATALOG Om TRE CODESI CEICEED GLOW 
OC AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
O SPECIALIZED ENGINE COURSE 
O SPECIALIZED AIRPLANE COURSE 
(CO POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
O SPECIALIZED AIRCRAFT SHEET METAL COURSE 
( AERONAUTICAL DRAFTING COURSE. HOME STUDY 
(C AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 










TECHMICAL, 









NAME 














ADDRESS 








DATE OF BIRTH 





JOIN THE U. S. AIR FORCES 








FLYING 


July, 1943 


“hail Blazing in the Skies 


HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 
1. By constructing subassemblies 
to manufacturers’ specifications. 
2. By designing parts for all 

types of airplanes. 
3. By re-engineering parts for 
mass production. 


4. By extending our research fa- 
cilities to aid the solution of any 
design or engineering problem. 


5. By building complete air- 
planes and airships. 
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Grasshoppors. VPERATE ON 


HEATH LIFETIME TAILWHEELS 


When two-out-of-the-three manufacturers of the famous “Grasshopper” 
reconnaissance planes made HEATH Lifetime Tailwheels standard equip- 
ment, they did so knowing that HEATH Tailwheels can "take it"! Years 
of previous experience with this famous lifetime-guaranteed product on 
thousands of civilian aircraft made it the natural choice for these 
strategic little ships. Just as the Heath advanced engineering of yester- 
day is helping to solve today's problems —so will today's research 
and experiment assure the use of Heath products on the majority of 
small airplanes tomorrow. 


There are many reasons for making HEATH Tailwheels first choice 
among lightplane manufacturers. For instance: 


@ Lifetime Tailwheels are available in Steer- 
able or Full Swivel types. 


@ Replaceable heavy-duty over-size swivel 
bearing. 


Quick-service Alemite lubrication. 
Malleable steel fork — guaranteed for life. 
Solid rubber cushion tire with fabric bead. 


Heavy-duty, deep-groove ball bearing and 
hub. 


@ Complete with installation bolts, special 
rudder arm, connectors and blueprints. 
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% MANUFACTURERS OF AIRCRAFT COMPONENTS x 
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West: is the best military airplane in the world? 
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by MAX KARANT 


We are 
asked that question, by mail and telephone, several times 
a day. Our answer always is the same: we don’t know— 
and neither do the so-called experts who claim otherwise. It 
is impossible to call any airplane “best in the world.” Just as 
it is impossible to say that a certain type of automobile is the 


| world’s best. So many vitally important factors enter into such 
| a question that only the ablest men in aviation could venture 


such a statement—and how often do you hear of them making 
rash statements like “the Spitfire is the finest fighter in the 
world”? Reliable aviation authorities rarely if ever make such 
statements. They know, for instance, that the Spitfire is not 
as maneuverable as the Zero—a handicap for which U. S. 


fighters have been roundly criticized. 


It’s like any other type of machinery; no one bit of it is the 


| world’s finest. It may be among the best in its particular field, 
| but once it gets outside that field it is easy to find serious faults. 


| 





The same rule of thumb applies to aircraft. Every one of them 
was designed to do a certain job in a comparatively limited 
phase of the overall aviation picture. No higher tribute can 
be paid any airplane than to say it is doing the job it was in- 
tended to do, and doing it well. 
” * . 
OT long ago the British, as well as the U. S. Army and Navy, 
agreed to standardize on the popular names of aircraft used 

by any or all of those forces. Anyway, that is what was said 
in an official Army Air Forces list of those names at the time 
of release. The British, however, seem to have other ideas. 
The Grumman Wildcat still is the Martlet to them. Shortly 
after the Army announcement was released, the British an- 
nounced that the Curtiss Seagull (in the U. S. Navy) would 
henceforth be known as the Seamew in England. Then, just 
recently, came another British announcement: our Grumman 
Avenger will be known as the Tarpon in the Fleet Air Arm. 

A standardized list of names should be adopted as soon as 
possible. Once agreed upon, an accepted name should apply 
to all aircraft of that type, even if the name currently in use 
has to be changed. 

* ~ * 

CCASIONALLY we are asked how,we “get away” with print- 

ing some of the material in Ftymnc. The implication being, 
of course, that we must be hoodwinking our military and Naval 
officials by printing supposedly secret aviation information be- 
fore they can stop us. Actually, the opposite is true. One of 
the most important wartime jobs of Fiyrne’s editors is to keep 
information of value to the enemy from leaking out. We have 
set up elaborate safeguards to make sure we don’t slip. 

Every so often someone in a Government bureau releases 
something for publication, only to have us challenge that re- 
lease. Just recently, photographs of a certain Navy airplane 
were released unwittingly to one of Fiymne’s editors by a high- 
ranking Navy officer. The editor recognized the airplane as one 
which the Navy regarded with great secrecy. Instead of pub- 
lishing one of the photographs on the Navy officer’s authority, 
the editor, suspecting a dangerous error, telephoned the Navy 


| Department in Washington. He learned that his suspicions had 





been wellfounded; the airplane still is on the secret list and 
will stay there for some time. 
* * * 
E HOPE we've cleared up another controversy with “Scoring 
the Box Score” on page 39. There have been a lot of nasty 
accusations that our airmen are out-Japping the Japs when it 
comes to wild claims. We started to gather material on the 
subject for a recent radio forum in which we participated, but 
the results proved so interesting we continued digging until 
the article in this issue took shape. 
= *« + 
Now we wonder how they get any credit at all for a kill! 
END 
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When men set down a formula like that shown 
below only a few people know what they're driving 
at. Yet the ovtcome of future offensives may hang 
on the answers in their mathematics. For they are 
starting the design of a new U.S. warplane. 


How big a bomb-load and how many cannon 
will it carry ? How fast and far will it cruise? 
How’ll it answer the controls at 10,000 feet— 
at 20,000 or higher ? 

Figuring it out is a first step in the aero- 
dynamicist’s and designer’s job. 


Once figure work is well along, the plane 
designer and his group start building scale 
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battles are already partly won... 


models. They test each in the wind tunnel— 
over and over in many forms. More. A full-size 
wooden “mock-up” is created, with every detail 
as it should be. In this master model, the sweep 
of gun turrets, the pilot’s range of vision and 
a thousand other details are checked. 


Experiments and sketches keep changing 
till the new plane looks certain to outperform 
any of its type in the world. 


Only then is the design group ready to build 
the first “experimental” plane. And they build 
two or more of every part. 


One set of parts is assembled as a complete 
plane for test pilots to fly. The duplicate parts 
are “for static” and every such part is loaded 
to its breaking point so that designers can be 
sure it will stand up under emergency stresses, 
strains and overloads. (You've noticed how 
frequently U.S. built warplanes keep right on 


flying after they are shot almost into pieces.) 

Under the goad of war this figuring, wind 
tunnel work, parts fabrication, mock-up build- 
ing, assembly of experimental planes and test 
flying goes on without letup. Plane design 
groups in plants all over America are at it— 
each working hand-in-glove with the Army 
and Navy. 


And today in the skies you can see 
some of the results. Great bombers 
now still further improved. Radi- 
cal-design fighters and pursuits, 
New dive bombers and torpedo 
carriers and transports. 


You’ve seen some. You will see more and 
more, Take pride in all these sleeker, stronger 
U.S. warbirds—they’ll be your own—for each 
is hatching from the War Bonds that you and 
others like you are buying every month. 


A Northrop “‘first’’ | 
in 1930 





[The “ALPHA” ushered in _ 
“the era of the modern lowwing 
all-metal monoplane an 


Designed by the Northrop group 

; - and built in 1930, the Northrop 

|. “Alpha” flew the cross country” _ 
»mails for,Transcontinental & 

“Western Air between Burbank’ 
and Newark in 19 hours. Flew 7 
over 5,400,000 miles on this. 
ponte alone,” F 


the first all-metal, stressed-skin © 
eS {monoplane to embody the mod- ~ 


; The Northrop “Alpha” was s 





ern multicellular wing struc- 


|. metal ‘planes. 
















NORTHROP AIRCRAFT, Inc. 










Theclean lines of the“Alpha” 3 
> —in advance of her time—the 


~are characteristic of sound. 
: Northrop group designing. _ 


NORTHROP FIELD, HAWTHORNE, CALIFORNIA 


ture now standard in many | 


high performance and safety of _| 
this sturdy all-metal airplene ga : 





, MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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| 
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Had alittle trouble with Flutter, the 
Oily Boid... 

We’d been down to the Red Cross, 
and left them a pint of our blood. It 
was a little watery, but they didn’t 
seem to mind. Afterward, we were 
telling Flutter that the whole busi- 
ness was easy as pie—and a lot more 
satisfying. We told him how badly 
the blood was needed—and next thing 
we knew, he’d sneaked off to the Red 
Cross himself! 

But of course, they had to tell him 
that his blood was not the right type 
... and that made our fatheaded little 
falcon fee-yew-rious! We were afraid 
he’d tear Pittsburgh down, brick by 
brick! 

Finally we made an arrangement 
with the Signal Corps and Flutter 
quieted down. 

Flutter’s blood will be used to give 
transfusions to wounded carrier pig- 


eons! 
Major Al Williams, 
alias, “Tattered Wing Tips,”’ 


Gulf Aviation Products Man- 
ager, Guif Bidg., Pittsburgh, Pa. 
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BRAINTWISTER 


About to leave on a hunting trip, a man 
remembered a rule against guns in the 
cabin of a plane. He also remembered 
that this particular air line would not 
carry baggage whose greatest dimension 
exceeded 1 yard. And even though his 
rifle measured 1.7 yards, he was clever 
enough to pack it and take it with him 
without taking it down or “‘breaking”’ it. 
Can you guess how? If you can’t, we'll 
send you the answer. 


“AND WHEN YOu WRITE FOR THE ANSWER 
SEND IN A TWISTER OF YouR OWN-WITH 
,) THE SOLUTION * 








SOMETHING HAS BEEN SUBTRACTED 


The engines that pull planes through the 
sky have been tremendously improved 
since the last war . . . and so have the 
engines that pull planes from the sky— 
anti-aircraft directors. 


In the last war, according to the Army 
Ordnance Chief, it took an average of 
17,000 rounds of ammunition to hit (not 
necessarily bring down) a plane. But 
90-mm. guns on Guadalcanal are knock- 
ing planes down from 27,300 feet with 
an average of 50 shells per plane! 


Part of this astonishing increase in 
efficiency is due to the superiority of the 
90-mm. gun. But most of the credit be- 
longs to the more advanced and more 
sensitive technique of fire-direction. 


And within the last few years, there’s 
been a tremendous improvement in lu- 
bricants, too. At one time, engine lubri- 
cants retained many of the dangerous 
carbon-formers and sludge-makers which 
were present in the crudes . . . even the 
most up-to-date refining methods were 
unable to eliminate these trouble makers. 
Then Gulf developed a a re- 
fining technique—the Alchlor Process— 
for Gulfpride. This additional step gives 
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Gulfpride its exceptional stamina by re- 
moving more of those trouble-makers. 


So most of the credit for the astonish- 
ing efficiency of peas, aed Motor Oil 
belongs to this more advanced and more 
sensitive technique of refining—the 
Alchlor Process. 
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GETTING BACK TO ARTILLERY— 


We'd like you to know about another petro- 
leum war product: It is the oil used in the 
recoil cylinders of the big guns. These recoil 
cylinders, of course, are really nothing but 
hydraulic shock absorbers. 


But what SHOCKS! 


Not only must the oil in the recoil cylinders 
be capable of absorbing the terrific backward 
energy of the gun when it is fired—it must 
have the guts to stand up under this abuse 
indefinitely. And it must remain fluid and 
ready for this punishment in any weather . . . 
under any conditions . . . at any time. 
IT DOES! 
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Gulf Oil Corporation and Gulf 
Refining Company...makers of 


\ GULF 
) AVIATION 
PRODUCTS 


OIL IS AMMUNITION—USE IT WISELY 










"EXPLOSIVE GASES ARE NEARLY 
ALWAYS PRESENT IN A BATTERY 
CELL, SO KEEP OPEN FLAMES.. 





..e AWAY AND NEVER MAKE OR 
BREAK A BATTERY CONNECTION 
WHEN THE CIRCUIT {5 






LOADED... 








--. OR ARCING MAY IGNITE 
THE GASES -ANOTHER 

COMMON SENSE TIP ($ TO 
ALWAYS.... 






ruse THAT GOOD GULF 
AVIATION Saag 7 
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ves, our Fortunes, 





Living Up T 
Great Heritage..... 


SPARTAN SCHOOL For 167 years Americans have enjoyed complete independence . . . 
OF AERONAUTICS AND have justly and righteously protected their inalienable rights of life, 
COLLEGE OF AERONAU- liberty and pursuit of happiness. Today, 130 million strong, America 
TICAL ENGINEERING is living up to her heritage of liberty and unity. Her men and women, 


The Spartan School is her industries and her armed forces are all welded into a single, deter- 
operated as a division of 
the Spartan Aircraft Com- 
pany, and the College of 
Aeronautical Engineering 
fey samen —_——_ it a privilege to be a partner in this unified performance of the nation. 
gether they form a “Uni- Just as always we are adapting precision workmanship to quality pro- 
versity of Aviation” that is ; : fey 
recognized as the out- duction. Our war work will leave us even better equipped for building 
standing civil training 
center in America. 


. mined, driving power for victory. 


As a member of America’s great aviation industry, Spartan counts 


the fine aircraft that will carry the Spartan name after victory. 
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High speed bomber, DH-98—or, as it is familiarly known, the Mosquito, 
is the ninety-eighth de Havilland model. This latest and most famous 
aircraft of a long line. from the boards of the de Havilland design 
group has already established itself as one of the deadliest and most 
effective weapons of the whole Allied armoury. It is the fastest bomber 
in the world today and one that will write sky history in this war. 


The de Havilland Aircraft of Canada, ttd. 
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absolute dependability 


Continental Red Seal 


Engines is providing POWER 
TO WIN for our young 
flyers, earning their wings. 


Your Dollars Are Power, Too! ... Buy War Bonds 


Ai Engine D Fiieian 
MUSKEGON, MICHIGAN — 
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with Design Changes 


Rapid changes in aircraft designs are promptly met 

F 0 H B E A D E D E x T R U S | 0 N s) with new SPEED NUTS engineered to fit the needs of 
BZ | the hour. The Speed Nut principle lends itself to a 
Zz flexibility of design possessed by no other fastening. 
For example: To meet the need for better and faster 

fastenings on beaded extrusions, up comes SPEED 

NUT No. 6320. No more holes to drill—no structural 

weakening. Just snap it on and turn the screw. For 

attaching conduit, piping, and wire harnesses, it's 

a record breaker! Again, with the present rapid con- 

version to rolled sections, SPEED NUT No. 6337 is 

doing the same record job on *'Z”’ stringers. Hundreds 


No. 6320. 


of different Speed Nut designs already have saved 

FOR ROLLED millions of man-hours. Calling out SPEED NUTS for 
S E C T | 0 N S MORE of your non-structural attachments will do the 
same for you. First step is to send us your details today. 


TINNERMAN PRODUCTS, INC. 
2086 Fulton Road, Cleveland, Ohio 


iN CANADA: Wallace Bames Co., Lid., Hamilton, Ontario 
IN ENGLAND: Simmonds Aerocessories, Ltd., London 


No. 6337 


Shalit Spt 
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Expressive phrase of a famous Confederate fighter 


PARTS x3 ASSEMBLIES 


LOCKHEED CONSTELLATION * 


BUILD ’em bigger, fly ’em faster, do it first and 
do it in guantity--America’s axiom for su- 
premacy of the air! No goal in American 
history was ever more urgent! ROHR pro- 
duction fighters force their tasks of precision 
parts manufacture and vital assemblies to- 
ward this end. ROHR-equipped air giants fly 
to battle in ever increasing numbers, rushed 
there by the men and women on production 
lines who know that speed saves lives! 


HELPING TO WRITE 
THE STORY OF TOMORROW 


ROHR AIRCRAFT CORPORATION CHULA VISTA, CALIFORNIA 





End-Product of Martin engineering is Army's 
Marauder medium bomber (shown at right), Navy's 
Mariner patrol bomber and PBM-3 transport, and 
R. A. F.’s Baltimore medium bomber. 


Tomorrow’s Giants have already been designed by Martin engineers. 125-ton airliners are ready to build whenever the 
demands of war or peace make it desirable. Martin engineers are planning even greater craft for tomorrow's Air Age. 


Blueprint 
for Victory! 


HEN aircraft designs are 


released by parent companies 
to other companies for manufac- 
ture, what do they consist of? Are 
they just a sheaf of drawings. ..a 
portfolio of data? 
Actually, the blueprints of a plane, 
if delivered in one bundle would 
fill a boxcar or several trucks. 
Take the Martin B-26 Marauder: 
this big medium bomber couldn't 
carry the weight of a single set of 
its own blueprints, much less their 
bulk. By the end of 1942, the 
2,000 Martin engineers had made 
nearly 20,000 individual drawings 
for this single type. Hardly a week 


passes without modification or 
change to keep our military air- 
craft well ahead of enemy types, 
and each change means new engin- 


eering, new blueprints. 

Combining patient research with 

bold vision, Martin engineers are 

unfolding a blueprint for Victory 
. and for the Air Age beyond! 

Tue Guienn L. Martin Company 


Battrmore, Maryann, U. S. A. 


Member: Ar:acaart Was Propvction Counc, East Coast, Inc. 


AIRCRAFT 


Builders of Dependable Aircraft Since 1909 


Re itd ; 
Future Victories in the air are now 
being mapped on Martin drawing boards. 
Over 2,000 Martin engineers devote 400,000 
man-hours each month toward making 
America first in the air. 


Engineer’s Delight is this patented 
new adjustable Martin drawing board, which 
ends back-breaking work over flat desks. 
Increased comfort means increased efficiency 
and production from Martin engineers. 














THIS Is IT! 


Yea, men ...in that zero-hour phrase of fighting souls — 
this is it... indeed! 
Graceful... sturdy... maneuverable... 
with the climbing characteristics of a homesick angel... 
here‘s one trainer that students fly with confidence, 
and which turns out better pilots... fast! 
Built by the creators of the famous Aeronca Grasshopper, 


here's one more example of “First and Finest.” 


oad t/} : : 
It's Aeronca’s version of the PT-23. Get this vivid; drame= / Wing Stary, 
©, colorful Walt Disney e «lls Ky D } 
b now! Just send 10c ¥ 
in stamps to Dept. E, 


Aeronca Aircraft Corp., 


E R QO N C mannan 
whe A ai is | 
FIRST FINES 
© 1943 Aeronca Aircraft Corporation 
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TTEK AVIATION HOSE CLAMPS 


Now Made of Noncritical Steel 


Wittek Types FBC and FBCA 
For Dependable Hose Connections 


Made of noncritical mild carbon steel and zinc 
plated for corrosion resistance, Wittek Types 
FBC and FBCA Aviation Hose Clamps have per- 
formance characteristics comparable to those that 
were obtained with stainless steel construction. 


Wittek Aviation Hose Clamps, known as the 
standard of the industry since the beginning of 
modern aviation, are now being used by the na- 
tion’s leading military aircraft and engine build- 
ers. Wittek FBCA Hose Clamps meet all require- 
ments of Army Air Forces Specification 25529. 
Wittek Manufacturing Co., 4305-15 West 24th 
Place, Chicago. 
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Exceeds Leak Test Re- 
quirements —Pressure 
of 210 Ibs. per square 
inch applied inside hose 
without leakage. 
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Exceeds WrenchTorque Exceeds Strength Re- 
Requirements—Tested quirements—Load of 
at 118 Ibs. without fail- 2970 Ibs. imposed on 
ure to any parts, clamp without failure. 


All tests conducted as outlined in Army Specification 25529, April 16,1942, and 
made with Wittek Type FBCA Hose Clamp and 1I-inch ID hose. 
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had bee tested in service prior to the 
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... Was AVIATION 


DOOMED 7H t [AWK ? 


By WILLIAM LEVENOR 


Janks are losing their 
mastery with the develop- 


ment of aircraft armament. 





March was littered with broken Ger- 

man tanks and blasted Axis hopes, a 
shambles wrought by tank-busting 
planes, the Hawker Hurricane IID and 
its 40 mm. cannon. 

Along the scarred and desolate stretches 
of the front in Russia, hundreds of hulks 
of Nazi armor stand motionless, grim 
monuments to the firepower of the Stor- 
moviks and the fury of their pilots. 

At Kasserine, at Faid, through all the 
hills and passes, fields and valleys of 
Tunisia; from El Alamein to Tripoli; from 
the Sea of Azov to Leningrad, hitherto 
“infallible” tanks lie dead where aircraft 
cannon have stopped them—Storm- 


Tu: battlefield at Ksar Rhilane in mid- 





oviks, Hurricanes, Airacobras, Lightnings. 

Does it mean the end of armored war- 
fare on the ground? Has the airplane, 
arbiter of modern combat, at last proved 
its complete mastery and relegated the 
tank to the military museums reserved 
for obsolete weapons? The air enthusiast 
can be expected to reply “Of course,” but 
the questions need to be treated a little 
more cautiously. 

When the Nazis unleashed their light- 
ning war, spearheaded by planes and 
armored vehicles, demolishing Poland, 
the Netherlands, Belgium and France in 
short order and sending the British reel- 
ing home from Dunkirk, the world for 
the most part thought it was witnessing 


Airplanes accounted for 21 of 
30 tanks in one desert battle. 





Rudy Arnold 
Although designed for high altitudes, the “Lightning” is effective against tanks. 


something new in today’s modern warfare. 

It wasn’t. The weapons were new, rel- 
atively speaking, both plane and tank. 
But the principles were as old as warfare 
—firepower, mobility, protection (defen- 
sive power). So far as the principle is 
concerned, it matters very little whether 
the concentration of firepower is of long- 
bows or howitzers or aerial bombs; 
whether the mobility is provided by 
human feet or horses or internal com- 
bustion engines; whether the defensive 
power is a Roman wall, a steel breast- 
plate or a Maginot pillbox. 

The application of the principle, how- 
ever varies radically. This is particularly 
true today, when it no longer is neces- 
sary to sacrifice two of the three invari- 
ables to gain the third. The tank em- 
bodies all three, but is outshot by the 
tank destroyer carrying a heavier gun 
than the tank can mount, but on a tank 
chassis which gives it equal or greater 
mobility. The tank destroyer, to gain 
firepower without the sacrifice of mobil- 
ity, has relinquished the protection. It 
has a shield to guard against small arms, 
but no armor against artillery shells. 

The French, having built their Maginot 
line, sat down to wait behind it, confi- 
dent the enemy could not crash through. 
They should have known better—but it’s 
odd how seldom the military mind in 
peacetime remembers the lessons of mili- 
tary history. Not only does every weap- 
on eventually bring forth, of necessity, 
the defense against it; but defense has 
never yet been able to stand for long 
against the attack, the concentration of 
firepower. It was even a Frenchman, a 
17th century military architect named 
Vauban, who was given to repeating that 
“Place besieged means place taken.” Yet 
France invited the siege, in the un- 
fortunate assurance that the ways of war 
had been altered. 

So the Germans came—dive bombers 
replacing field guns for a concentration 
of firepower on a vulnerable spot; tanks 


Incendiary and armor-piercing shells fired by planes put many tanks out of action during the African campaign. 


British Combine 





rumbling through the gap to roll back 
the line of infantry with their cannon and 
machine guns, completely safe from re- 
taliatory small arms fire by virtue of 
their armor; and finally troops infiltrat- 
ing in small groups through the demoral- 
ized defense lines instead of advancing in 
massed charges to be mowed down by 
machine gun fire a la World War I. The 
Germans had restored mobility to war. 
They still had their protection, too, only 
they carried it with them on wheels and 
tracks—or on wings. 

The most mobile of all contemporary 
weapons of war, of course, is the air- 
plane. In the case of the bomber, fire- 
power also is extremely heavy, the de- 
structive force of the heaviest bombs ex- 
ceeding that of large shells although the 
“rate of fire” is less because of limited 
load (a factor offset by mobility and in- 
finitely greater range). Because of the 
comparative fragility of planes, the power 
of their guns is not equal to that of field 
guns, even of identical calibers. And in 
defensive power the plane obviously is 
weaker than tank or fixed fortification. 
The addition of heavy armor would be at 
the expense of mobility. So, for defense 
against ground fire of heavy guns, it de- 
pends almost entirely on speed and 
maneuverability. Its defense against 
other aircraft, of course, is simpler: if 
speed is approximately equal, so are the 
weakness of armor and firepower. 

Surprise and speed are the chief fac- 
tors enabling planes to carry out success- 
ful attacks against tanks and other ground 
forces, now that engineers have suc- 
ceeded at last in arming aircraft with 
cannon of sufficient size and power to 
send shells through the upper and side 
armor of the battlefield monsters. 

It’s a far cry from the first armed air- 
plane to the cannon-firing Hurricane or 
Airacobra of today. Since guns were first 
fitted to an airplane at the Royal Air- 
craft Factory at Farnborough, England, 
in 1913, designers have been striving to 


Designed for “tank-busting,” Hawker “Hurricane IID" mounts two 40 mm. cannon 
under wings. Weighing 350 pounds each, cannon have made the plane very effective. 


install maximum firepower on planes. 
They now are beginning to solve the 
problems and fit the aircraft with cannon 
of decidedly respectable size. 

The year that saw the first gun fitted to 
an airplane also saw the first attempt to 
arm a plane with a big gun. This, too, 
was a British attempt. A Vickers 1%- 
pounder gun was installed on a Short 
pusher floatplane, and the story goes that 
the first time it was fired, the plane 
stopped dead and dropped 500 feet. 

The designer, Camden Pratt began a 
study of the many new problems in- 
volved in absorbing the recoil of a heavy 
weapon. A complete solution has not yet 


Acme 


been achieved. That Vickers gun had a 
half-ton recoil, which is a lot of jolt even 
for a 1943 combat plane to take. 

The experiments continued and, by 
1916, the RAF’s FB4 had a 12-pounder 
semi-automatic gun, while a Davis non- 
recoil gun was mounted on a Curtiss 
plane in the United States the same year. 
The Davis gun avoided the recoil trou- 
ble by firing the powder bag out the back 
as the shell went forward. It was not a 
completely happy solution. 

Throughout all of World War I, only 
one cannon-armed aircraft actually went 
into action against enemy ground tar- 

(Continued on page 128) 


“Airacobra's" cannon (firing through prop hub) and machine guns have proven excellent “tank-busters” in Tunisia and Russia. 








Flaps down for landing, a scout bomber comes in on the flight deck of the carrier Charger,’ 





a converted merchantman. 


MASS-PRODUCTION 


international 
The derrick-equipped "Charger" picks up seaplanes launched by catapult from 


battleships and cruisers. 





Here a scout-observation plane is being lifted aboard. 


one phase of the momentous invasion 

of North Africa. 

Soldiers who made those historic land- 
ings at Casablanca, Fedala and elsewhere 
along the African coast were grateful, no 
doubt, that their relatively tiny invasion 
barges had such smooth sailing. 

Aboard the majority of the Navy’s air- 
craft carriers which participated, how- 
ever, there was not quite the same spirit 
of thankfulness manifest about the 
weather. In fact, more than one com- 
manding officer cussed with traditional 
Naval competence the fact that the zero 
hour found his ship in a flat calm. That 
may be a bit difficult to understand in 
view of the fact that modern naval ves- 
sels do not depend on the wind for pro- 
pulsion, but the truth is that the car- 
riers’ skippers had real reason to be 
irked. 

The explanation is that it is much eas- 
ier to launch aircraft from the deck of a 
carrier if there is a fairly good breeze 
blowing than if there is no wind at all. 
A good carrier commander will always 
endeavor to head his ship into the wind 
when his planes are ready to take off 
and they thus get the advantage of the 
added lift furnished by Nature. Big car- 
riers, designed to make speeds of better 
than 30 knots, can compensate for lack 
of wind by racing ahead at full speed 
until their planes are airborne. 

In the case of the North African in- 
vasion, however, most of the carriers in- 
volved were converted merchant ships 
and, naturally, did not have anywhere 
near the speed of the regular type. 
Moreover, they were smaller, had 
shorter flight decks so that their planes 


Jone weather was too fine for at least 
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U. S. Navy 
The Navy's carrier "Copahee.” 
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eould not take off unaided with any de- 
gree of safety unless there was a good 
stiff breeze. Consequently, when. the 
invasion day—last November 8—dawned 
beautifully clear and with not a puff of 
wind blowing, it is understandable that 
the boys on the converted carriers were 
irritated. 

Nevertheless, despite the subsequent 
circulation of reports in this country that 
the auxiliary carriers had proved a 
eomplete flop in the North African show, 
they actually perfermed admirably. One 
rumor was that 30 of 32 planes which at- 
tempted to take off from one of them 
were lost “in the drink.” High-ranking 
Navy officials flatly denied that story, 
pointing cut, incidentally, that it smacked 
strongly of Axis propaganda. 

In spiking the canard, the Navy ex- 
plained that all its auxiliary carriers are 
equipped with catapults in preparation 
for just such contingencies as the lack 
of wind off North Africa created. Ad- 
mittedly, it takes longer to launch a car- 
rier’s complement of planes by catapult 
than if they were able to follow one an- 
other swiftly off the flight deck under 
their own power, but the fact remains 
that they can be launched regardless of 
wind conditions—and that’s what counts 
in this man’s war. 

The part played by the auxiliary car- 
riers in the North African campaign has 
been dwelt upon at some length because 
it was the first major offensive opera- 
tion in which they had participated. So 
well did they function, however, that the 
Navy recently bragged just the least lit- 
tle bit that “American shipyards are in- 
troducing to the enemy dozens of aux- 
ffary aircraft carriers which threaten 





Construction and performance data of these former merchantmen are restricted. 


ERS ~«. By REX SYDNEY 


Jhe Navy's fleet of converted merchantmen 
is playing a vital role in aerial warfare. 





U. S. Navy 
Antiaircraft protection is afforded the auxiliary carrier fleet by 20 mm. 


Oerlikon Cannon. Shown here is one of several aboard the carrier “Charger. 





U. 8S. Navy 


Chief petty officer (seated) keeps log in pilot house. Note steel helmets 
hanging from wall, ready for use by personnel at “general quarters” call. 


him with a devastating triple menace.” 

No longer could they be classed merely 
as makeshift devices which would serve 
as more or less doubtful stopgaps until 
such time as the bigger, faster regular 
types could be turned out in sufficient 
numbers. The auxiliary “understudies” 
had finally succeeded to réles of their 
own. 

Specifically, the auxiliary carrier will 
have two principal tasks. Although not 
suited for duty with high-speed, hard- 
hitting task forces which have character- 
ized the war in the Pacific thus far, the 
auxiliary type will be used chiefly to 
provide the badly-needed aerial escort 
for important convoys and—by no means 
less important—to ferry relatively short- 
range planes to combat zones. The big 
bombers, for example, can get almost 
anywhere in the world under their own 
power, but it still is necessary to take 
many of the smaller fighter planes to 
their battle stations aboard ships. 

What better way, then, could be 
found than to put them aboard the aux- 
iliary carriers, already fueled and loaded 
with ammunition, ready to take the air 
and fight, if necessary, the minute the 
carrier gets them to within range of 
their prospective land bases? That’s what 
has been done many times since the first 
of the auxiliaries carried Army fighter 
planes to Africa last November 8. 

In the vital task of protecting United 
Nations’ all-important convoys, the aux- 
iliary carriers already have paid tre- 
mendous dividends. Beyond admitting 
that they have been used for such work, 
however, the Navy has been even more 
than customarily tight-lipped. Few de- 
tailed accounts of how this operation is 
conducted have been released. It does 
not require a crystal ball, however, to 


discern how useful the carriers could be 
in convoy work. 

It is well-known, for example, that one 
of the most useful types of plane in the 
Naval air service is the so-called dive 
bomber. Officially it is known as a scout- 
bomber, because it can fulfill both mis- 
sions. Substituting gasoline for bomb- 
load, it can range far afield from its car- 
rier base. If it locates an enemy of any 
size, it can then return to the carrier, 
load up with bombs and take off on its 
attack mission. In the North Atlantic, 
the scout-bombers would make ideal 
anti-submarine weapons for the protec- 
tion of convoys because, by restricting 
their scouting to the rather limited dis- 
tances that either the convoy or subma- 
rines could travel each day, they could 
always have enough fuel to get back to 
the carriers and, at the same time, have 
bombs on hand in event that they sighted 
a U-boat. 

Undoubtedly, too, the tacticians have 
figured out that by placing fighters and 
dive bombers aboard the auxiliary car- 
riers on convoy duty, they would be 
able to afford the convoys much-needed 
fighter plane protection when the slow- 
moving surface ships get within range of 
enemy land-based bombers, as frequently 
happens on such hazardous convoy 
routes as the Murmansk run. 

When the huge armada which carries 
our invasion forces to Africa was cross- 
ing the Atlantic, it had to run the gaunt- 
let of literally scores of U-boats. Ably 
assisting the surface escort vessels in 
denying the undersea raiders a chance 
to strike were planes from the new aux- 
iliary carriers. The Hon. Artemus L. 
Gates, Assistant Secretary of the Navy 
for Air, disclosed that the planes at- 
tacked the subs with bombs, depth 


charges and gunfire and several times 
were able to warn the surface ships, en- 
abling them to avoid approaching tor- 
pedoes “in the nick of time.” 

When the transports and cargo ships 
lay off the shores of North Africa, Gates 
disclosed that the carrier-based planes 
covered the landing operations and “neu- 
tralized strong opposition which might 
otherwise have made this expedition an 
exceedingly costly affair, both in men 
and equipment.” 

“Our landing forces were actively op- 
posed at sea by submarines and war- 
ships,” Gates said, “while fixed batteries 
and large numbers of shore-based air- 
craft further threatened the success of 
this impending action. 

“At one of the most crucial points of 
the operation, an opposing cruiser, ac- 
companied by four destroyers, took po- 
sition to attack our transports and land- 
ing boats while our troops were debark- 
ing. Grumman Wildcat fighters from 
one of our carriers, diving into strong 
antiaircraft fire from these ships, strafed 
them repeatedly and inflicted so much 
punishment that they were forced to re- 
verse course and head for shore.” 

The current auxiliary carrier program 
had its inception early in 1941, when the 
Navy General Board directed that a C-3 
type Maritime Commission vessel, the 
S.S. Mormacmail, be fitted with a flight 
deck for use as an escort vessel. The 
aerial pattern of modern war already 
was becoming apparent and the Navy’s 
high command knew that it would have 
to move fast if it were to be ready. Many 
shortcuts would be necessary. 

Accordingly, the Mormacmail became 
the U.S.S. Long Island and was outfitted 
with a complement of planes. The exper- 
iment proved so successful that a con- 
version program of some magnitude was 
decided upon by the General Board. A 
number of additional C-3 hulls—a rela- 
tively fast type of cargo ship designed 
by the Maritime Commission for inclu- 
sion in its long-range program of build- 
ing up the sadly depleted American mer- 
chant marine—were made available by 
the commission. The Navy also ordered 
the conversion of a number of oilers into 
auxiliary carriers. 

However, it was not until well into 
1942, that the conversion program began 
to approach its present proportions. 
Nevertheless, a great deal of progress was 
made and, while military secrecy ‘pre- 
vents the disclosure of the exact number 
of such auxiliaries now in service, it can 
be assumed that it is substantial. It can 
be said, however, that scores of such car- 
riers are now under construction on the 
ways of several shipyards located on 
both the Atlantic and Pacific coasts. 

So well organized has the program be- 
come, recent news pictures revealed, that 
some of the carriers are being launched 
only three weeks after their keels are 
laid. In peacetime, completion of a reg- 
ular carrier took as much as three years! 
Of course, considerable work always re- 
mains to be done after any ship has 
been launched, and these auxiliary car- 
riers are no exception. 

In the early days of the present pro- 

(Continued on page 142) 
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VERSATILE BOMBER 


Gf it's ingenuity that is needed, try the American aircraft 
industry. Here is a clever conversion job by Consolidated. 
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critics by showing itself to be quickly adaptable to nearly 

any flying task. Consolidated’s Liberator is typical of this 
capability. Basically a four-engined heavy bomber that today 
is in wide use by the U.S. Army, Navy and the Royal Air 
Force, the Liberator first was used as a makeshift transport 
by the British in the early days of the war. Because all the 
British Liberators were bombers, passengers and cargo were 
dumped unceremoniously on the bomb bay doors for the eight- 
to-10-hour flight from Newfoundland to England. To say that 
the passengers “roughed it” is putting it mildly. They rarely, 
if ever, saw anything because there were no windows. They 
had to wear heavy flying suits because bombers’ bomb bays 
are not equipped with heaters. Despite the suits, passengers 
many times came close to freezing. 

Despite such drawbacks, the Liberator did an admirable job 
of weight-carrying. Soon Consolidated engineers were asked 
to see what they could do about changing the Liberator design 
here and there, in the hope that a modification of the bomber 
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would help break the air transport bottleneck. How well they 
succeeded can be seen by the cutaway drawings on this page— 
and by the fact that the Liberator Express now is in large-scale 
production. 

Externally, the Liberator Express differs only a little from 
the original bomber. There are windows along the fuselage, 
heaters inside the cabin, built-in oxygen equipment and other 
necessities. The bomb doors are gone and the seats are quickly 
removable to make way for cargo. There is one .50 caliber 
machine gun in a rack beside the tail window, “just in case.” 
Otherwise, it’s the same Liberator. There are four 1,200 h.p. 
supercharged radial engines. Speed is more than 300, range 
with full load approximately 3,000 miles. Service ceiling is 
35,000 feet. Wing span is 110 feet; length, 66 ft. 4 in.; height, 18 
feet (with nose wheel on the ground). 

Liberator Expresses—technically, in the Army Air Forces, 
they are called C-87’s—today are flying nearly every single 
route of the gigantic air transport system flown by the US. 
armed forces. 
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Passenger version carries 20 men. 


Seats can be replaced by freight. 


Chief structural changes in basic “Liberator” design were 
the elimination of gun turrets and bomb bays. A cargo hatch 
was added to the fuselage near the tail (doors can be seen 
in phantom above). Note series of oxygen bottles along roof 
of passenger version. Motor-like device just forward of the 
tail compartment is a warm-air blower for cabin heat. The 
‘50 caliber gun can be seen in rack beside window in tail. 
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Units such as First Air Squadron, West Palm Beach, Fia., fly on coastal U-boat patrol. 


by STEWART JACKSON 


By executive order, aviation's contribution to civilian 


defense becomes an integral part of the War Department. 


HE Civil Air Patrol smiles grimly at 
the old Army song: 


“You'll never get rich, 
A-diggin’ a ditch, 
You’re in the Army now.” 


They never could have gotten rich; 
they are still digging in the same old 
ditch, although it is an aerial one. They 
certainly are in the Army for, by recent 
Executive order, CAP activities were 
transferred from the Office of Civilian 
Defense to the War Department. One 
material difference that the change will 
make to the rank and file of the CAP is 
that they will now be able to more easily 


secure parts and service for their hard- 
pressed equipment. 

Another advantage is in prospect in 
that the Civil Aeronautics Administration 
has already, to some extent, relaxed the 
regulations governing the rental of 
planes. CAP men expect that these reg- 
ulations will be relaxed further. This, 
within the limits of the spare airplanes 
available, will enable CAP members not 
on active service to get in more hours 
in the air. 

The value of the ditch that CAP has 
been digging while under the OCD is 
fully acknowledged by Robert A. Lovett, 
Assistant Secretary of War for Air. 

“It is appropriate for me,” Mr. Lovett 





Lieut. Col. Earle L. Johnson, 
the CAP's national commander. 


said, “to express the War Department’s 
appreciation for the outstanding perform- 
ance of this organization. The transfer 
to War Department control is a recogni- 
tion of a job well done, and it is moti- 
vated by the desire to make the Civil Air 
Patrol more directly available to perform 
its services to the armed forces.” 

While giving due credit to the OCD 
for the co-operation that made CAP work 
effective, Mr. Lovett explained that, con- 
trary to original expectations, more and 
more of the Patrol’s work was not only 
connected with the armed forces but so 
directly connected that its details could 
not be discussed. 

James M. Landis, OCD director thor- 
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oughly agrees with the wisdom of the 
change and said: 

“We are proud that the transfer recog- 
nizes the real achievement in developing, 
in a little more than 17 months, an 
organization of more than 73,000 civilian 
yolunteers of such military value that the 
Army wants it.” 

The figure of 73,000 for CAP member- 
ship is conservative. The organization 
continues to grow. It has gained more 
than 10,000 members since last November 
andacouple of thousand enrollments have 
been recorded since the Executive order. 
The total membership now is well above 
75,000. Only about a third of these mem- 
bers are pilots, for it has been the effort 
of the CAP to enlist members about 
equally distributed among pilots, student 
pilots and ground forces. 

The Army took over the CAP in its 
entirety. Headquarters in Washington 
will continue to be under officers of the 
regular Army. Officers in the field will 
remain officers of the CAP, wearing their 
distinctive red shoulder tabs and insignia 
on their Army-like uniforms. While the 
CAP comes under the direction of the 
Army, CAP commissioned officers will 
not become officers in the Army. 

In Washington, it is expected that the 
Army will call for more CAP volunteers. 
While men and women who volunteer for 
fixed terms of service under the War 
Department regime are “in” only for the 
time they sign for, no difficulty is ex- 
pected in securing personnel for addi- 
tional missions. Hundreds of men 
“washed out” of the Army’s glider train- 
ing program are already applying for 
CAP service. Material—lightplanes in fly- 
able condition—is the only thing CAP 
officials foresee as limiting their activi- 
ties. 

Under an order of the CAA, specific 
permission is granted to rent planes for 
CAP training. Administrator Charles I. 
Stanton, in announcing the order, ex- 
plained that it was a liberalization of a 
former order, limiting the renting of 
planes to students who agreed to go into 
essential war activities upon completion 
of training. 

“It was obviously impracticable,” Mr. 
Stanton said, “to list all flying jobs which 
might contribute to the war effort. Es- 
sential flight activities of the CAP are 
certainly included in such a category, and 
no difficulty should be experienced by 
CAP members in securing authorization 
for continuance of their training if they 
meet the other requirements of age, phys- 
ical fitness and ability to complete train- 
ing within a reasonable time.” 

This ruling is expected to facilitate 
greatly the bringing on of CAP’s 20,000 
cadets to the licensed stage as well as 
extending the hours and qualifications 
of those members who are already pilots. 

It is expected that the work of the 
CAP will continue along the same lines 
as it has in the past. The valuable serv- 
ice in anti-submarine patrol over the 
Atlantic will certainly be continued and 
possibly expanded. Likewise, the patrols 
along the Mexican border will still be 
flown. What might be called the spas- 
modic services in the interior of the 

(Continued on page 156) 













































































International 
The important nature of their services is appreciated by CAP's personnel. Above, 
a group of flight commanders of the Florida wing map their patrol flight plans. 
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New Sereey Wing, CAP 
An Aeronca flown by a member of the New Jersey wing loads munition samples for 
delivery to Army proving grounds. Such missions proved the value of CAP in war. 

















BURMA 


BANSHEE 


by JOHN H. MURDOCH, IIL. 





Zigmund Soldinski Capt. 
Harold A. Sweet 


Charles Sharp 


A thousand tortured dragons couldn't 
make more noise than this DC-3 that 
scared these “sons” from China's sky. 


Photographs from Pan American 


OR once, the little, all-conquering pi- 
Pics of the Japanese air force were 

scared. Five of their pilots had wit- 
nessed the full fury of the Chinese gods 
and seen a terrible, shrieking thing that 
flew like an airplane and howled like a 
thousand tortured dragons. This thing, 
the “Banshee of Burma,” had the general 
outline of a DC-3 after a session in a 
first aid class. It spit flame and 3,247 
machine gun bullets didn’t hurt it. 

For five days and five nights, as the 
story of the screaming demon spread 
through the ready rooms of the Japs, the 
mountain passes and jungle valleys were 
strangely free of the roar of the invaders’ 
engines. The quiet was broken only by 
the steady, almost peaceful, hum of heav- 
ily-loaded and unarmed Chinese National 
Airways Company transports and fre- 
quent thunderstorms along the aerial 
Burma Road from India into China. 

In the safety of their front line quar- 
ters, the Japs tuned radio receivers to an 
all-knowing Tokyo for an explanation of 
this demon. Surely, the Son of Heaven 
must have had an explanation from his 
gods. True to form, possibly from a 
third-rate Japanese god, Radio Tokyo 


had an explanation. In the best possible 
American university diction the voice 
crackled over the ether: 

“THE ENEMY ARE MOVING INTO NORTHERN 
BURMA IN FORCE. SPEARHEAD OF THEIR IN- 
VASION IS A NEW AERIAL WEAPON, DESIGNED 
FOOLISHLY TO UNNERVE THE EMPEROR’S CON- 
QUERING PILOTS WHO HOLD MASTERY OF 
BURMA’S SKIES. THIS “SECRET WEAPON” 
SPOUTS STREAMS OF FLAME AND SCREECHES 
IN HORRIBLE TONES AS IT FLIES. A CHINESE 
DRAGON, PERHAPS? A PRODUCT OF THE ENG- 
LISH-CHINESE? FOOLISH INDEED! THIS 
WHITE MAN’S FOLLY, TOO, WILL BE DRIVEN 
FROM THE ASIATIC HEAVENS.” 

For more than a month hordes of Japa- 
nese invaders had been streaming up the 
rivers and roads that lead from Rangoon 
to the borders of India and Free China, 
hot on the heels of stubbornly-defending 
Chinese, British and American troops 
who were determined to make the enemy 
pay highly for every mile of Burma. In 
ox-carts, trucks and often only on bleed- 
ing feet, swarms of civilian refugees 
(700,000 by some estimates) tried to keep 
pace with the outnumbered troops as 
they withdrew. Overhead, Japanese 
bombers and fighters mercilessly pounded 


the long columns that, as U.S. General 
Stilwell was to explain bitterly later, 
lacked even a semblance of air support. 

The Japanese airmen even threatened 
to sever completely the aerial lifeline 
into China—except for those five days 
and nights when the “Banshee of Bur- 
ma” scared the honorable daylights out 
of Hirohito’s heroes. 

China National Airways, half owned 
by Pan American Airways and half by 
the Chinese Government, gladly accepted 
the role of helping military planes drop 
badly needed food and provisions to the 
beleaguered Allied forces; then by night, 
while friendly darkness hid their silvery 
skins from Japanese eyes, ferrying out as 
many refugees as possible from rough 
airfields hacked out of green jungle de- 
files. 

There were few enough planes for the 
job. Roaring down on the Hong Kong 
airfield scant weeks before, Japanese 
bombers had blitzed a number of the 
CNAC craft lined up on the flight apron. 
Those that were saved were the ones 
that had been inside the hangars. 

That was one reason why the CNAC 
transports that could be hauled off other 
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RANGE OF MOUNTAINS forming background for DC-3 on Likiang airport, China, reaches as high as 
18,000 feet. A forced landing in such terrain almost invariably would result in a complete washout. 


runs throughout China and put to the 
work of evacuating Burma refugees or 
dropping food from the skies to the starv- 
ing Chinese troops hemmed in northern 
Burma were so carefully husbanded. 

Capt. Harold Sweet—baldish, trim- 
mustached veteran senior pilot of CNAC 
with over 13,000 flying hours to his credit 
and a knowledge of China flying that 
comes only to one who has piloted planes 
over that vast country for five years— 
was flying one of the DC-3’s, ferrying 
refugees out of the Burma hills on that 
night when the “Banshee” was born. 

Inside the blacked-out cabin 54 hag- 
gard refugees huddled. Up in the nose 
Captain Sweet pondered the possibilities 
of eluding Japanese night fighters. 

He had been in tough spots before. 
He had brought the last CNAC planes 
out of Tientsin, Tsington and Tsinan 
when the early stages of the Japanese- 
Chinese war had spread there. It was 
he who flew the famous DC-2% (the 
hybrid airplane that skilled CNAC me- 
chanics had patched together from the 
fuselage and left wing of a DC-3 and 
the right wing of a DC-2). He helped 

he aerial evacuation of Hong Kong, 


MIRACLES OF REPAIRING are performed in the shops of the CNAC. Here 
the "Burma Banshee" undergoes a major overhaul and patching job after it was 
flown 1,500 miles, after a forced landing in China, to India. It was patched 
with 3,000 pieces of canvas. Most of these cloth patches came off during flight. 














CAPTAIN SWEET, pilot of the "Burma Banshee," also flew the famous "DC-2!/>." 
Jap bombs destroyed a DC-3's wing (above) and the only available replacement 
was a DC-2 wing. When it was attached, "DC-2!/2" (below) was born—and flown. 





when CNAC transports shuttling in and 
out of that besieged city only by night 
carried to safety some 400 persons. 

Not long before he had safely flown 
“important passengers” from Chungking 
into Rangoon, arriving seconds before 
120 Japanese planes—buzzing like angry 
hornets denied an expected victim—had 
bombed the field from end to end. : 

As a “vacation” he lately had been 
ferrying warplanes across the ocean to 
the Near, Middle and Far East. The 
treacherous mountains of that part of 
Asia, that thrust jagged peaks 18,- 20,- 
even 25,000 feet into the air to tear to bits 
any airmen foolish enough to risk flying 
any other trail across them other than 
that customarily followed, were familiar 
landmarks to Sweet. The drenching 
monsoons and thunderstorms that roll 
unexpectedly across those skies were al- 
most his natural environment. , 

For his work in the Hong Kong evacu- 
ation he was cited and recommended for 
the Distinguished Flying Cross. 

So far, everything was working well 
this trip when suddenly the left engine 
gasped, stuttered, coughed, then finally 
gave up. Only the right engine roared 
on, bright exhaust flames streaming be- 





hind. The only logical thing to do was 
to find an emergency landing field—and 
fast! 

Like the straw that drowning men are 
supposed to grasp, a tiny rock-hemmed 
field appeared ahead, just over the bor- 
der in Free China. Side-slipping his 
heavily loaded transport with its weight 
of human cargo as if his ship had been 
a circus plane, Sweet managed to slide 
safely to a landing. 

The damaged engine was more than 
the flight crew could undertake with 
their limited resources. Scratching his 
head, Sweet pondered the situation. He 
radioed for help to come from Chung- 
king, but before mechanics could arrive 
a new day would have dawned and. the 
relentless Jap flyers would be overhead. 

Meanwhile, the situation looked bad. 
Sticky Chinese mud clung to the landing 
wheels, hub deep. Even with the help 
of all 54 passengers and other crew mem- 
bers Sweet found it impossible to inch 
the big plane off the field and under 
the cover of surrounding brush, sweat 
as they might. 

The next best thing had to be done. 
Carefully, the precious oil and gas were 
drained from the tanks, and with twigs, 


leaves, grass and branches gathered by 
the passengers the silvery plane was 
camouflaged as well as possible. 

Minutes before dawn, Sweet had found 
shelter for his passengers with the local 
missionary and then set out on the run 
to round up an army of coolies to drag 
the DC-3 out of danger. 

Just as the rising sun topped the sur- 
rounding hills, five Mitsui fighters 
streaked down, guns spitting. They had 
found their target and they proceeded 
to blast the transport at their own pleas- 
ure, while Sweet watched in impotent 
fury from the cover of surrounding 
brush. Now he was glad that he had 
had the foresight to drain the oil and 
gas away. Otherwise the Jap bullets 
would have made a funeral pyre of the 
ship. 

Lunchtime, and more Jap planes, roar- 
ing down to riddle the tattered hulk of 
the plane until their ammunition was 
exhausted. It was evident when they 
rumbled off that they were satisfied that 
that plane never would take to the air 
again. 

Now there was more damage to re- 
port by radio to Chungking. By the time 
coolies had dragged the hulk off the run- 
way, the repair crew had arrived, just as 
darkness fell. 

If this had been anywhere else than 
China, the repair crew would probably 
have argued that it was hopeless to at- 
tempt to salvage what was left of the 
plane, much less to try to put it back in 
flying shape. But in China, planes are 
worth their weight in gold; the few 
Douglases that CNAC still had were 
hard enough to get in the first place. 
Now it was a catastrophe if one were 
lost. 

“Reckon if you need her we'll fix her,” 
declared Zig Soldinski, chief of the re- 
pair crew and able (according to his fel- 
low workers) to fix anything from a 
broken spark plug to a broken wing. 

But when he looked at the wreck of 
the once-proud DC-3 there were tears 
there—tears of anger at the damage Jap 
bullets could do to a helpless transport 
plane and tears of bewilderment as to 
what could be done to repair the damage. 

Hastily, the repair crew set to work. 
There were 3,247 holes in her. From 
nose to tail and from one wing tip to the 
other she looked like a colander. Where 
an instrument panel had been was noth- 
ing but a mass of twisted wheels and 
springs; every piece of glass was shat- 
tered; tires were punctured; dozens of 
control cables snapped; fuel tanks leaked 
faster than they could be filled; two pro- 
peller blades were missing. 

But if a minute was lost, the Japs 
would be back with the sun to complete 
the work of destruction, and another des- 
perately-needed plane would not be on 
hand when required to help the Chinese 
troops starving in the Burma mountains. 

New propeller blades, hydraulic brakes, 
fuel tanks, control cables, cylinders, and 
other fittings were flown to the riddled 
DC-3 and hastily installed. On a make- 
shift control panel, four of the most es- 
sential of the usual 41 flight instruments 
were mounted. 

(Continued on page 140) 
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THE 


NORDEN BOMBSIGHT 


Jhe Navy lifts the veil of censorship a 
little on facts concerning our prime secret weapon 


By 
KURT RAND 


ELICATE as a pharmacist’s balances, 
D fine as a thoroughbred colt, closely 

guarded as a Sultana—but sturdy as 
a stone barn—the Norden bombsight is 
the most discussed yet least known of 
all the tools of today’s war. 

For more than 10 years it has been sur- 
rounded with the most elaborate and 
spectacular secrecy, such a ritual of hid- 
ing with armed escorts and oath-swear- 
ing guardians that the forms of protec- 
tion became a legend, and the bomb- 
sight’s mere existence a propaganda. 

Now, at last, the wall of jealous silence 
has been cracked—slightly. A little bit 
has been disclosed about its appearance, 
a little about how it is used. Is it be- 
cause, at last, the Air Forces have rue- 
fully discovered that it’s not as good as 
they thought it was? Not at all—if any- 
thing, it’s even better. 

No weapon in daily use can long re- 
main a secret. Sooner or later, the enemy 
inevitably will come into possession of 
it, take it apart, find out how it operates. 
And that has happened to the bomb- 
sight. The strange thing is that nobody 
cares much that Germany now has had 
an opportunity, almost beyond question, 
to examine a number of the devices at 
her leisure. The loss of men, that’s se- 
rious. The loss of equipment is regretted. 
But Germany will not profit by what she 
learns from the bombsights recovered in 
American bombers lost over Europe. 

That is because the Norden bombsight 
is more than an instrument. It is also a 
system of training and a_ technique. 
Rather, it has imposed a system of train- 
ing, and created a technique—the Army 
Air Forces technique of high-altitude, 
precision, daylight bombing. To use the 
bombsight, even if they could manufac- 
ture it—a matter of considerable doubt— 
the Germans would have to abandon 
their entire system of bombardier train- 
ing and start afresh. This is almost an 
unthinkable decision in the midst of war. 

To an innocent bystander, the bomb- 
sight does not present a particularly im- 
pressive appearance. But it does a very, 
very impressive job. Give the bombar- 
dier clear weather, or even a few seconds 
to squint at his target, and the properly 
trained man just can’t miss. 

Bombardier cadets learn enough about 
its complicated insides to make superfi- 
cial repairs, but it takes a carefully- 
trained specialist to perform a major op- 
eration on the Norden bombsight. Opened 
up, it becomes—to the layman—a’ be- 
wildering confusion of gears, mirrors, 
cams, lenses, wires, prisms, bearings and 
a myriad of tiny parts. 

This multiplicity of small parts, and the 


Bombardier cadets load a bombsight into a Beech “Wichita” 


U. 8. Army 
prior to a flight. 











Boeing 
Closely-guarded key to our dayli 
in bombardier's office of "Flying Fortress") is kept covered until plane is in flight. 
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ght bombing success, the Norden bombsight (above, 
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Guard armed with repeating shotgun will accompany the crated bombsight from 
the bombsight officer's hut. He will stand guard until the bomber takes-off. 





extremely fine tolerances to which they 
are machined, are two of the principal 
reasons why the enemy would encounter 
extreme difficulty in duplicating the Nor- 
den bombsight. Another is the scarcity 
of essential raw materials, for shortages 
are more critical in Germany than in this 
country. 

Around the Air Forces schools where 
thousands of men have been taught to 
use the bombsight, one of the ancient but 
favorite jokes is the mock-solemn pre- 
diction that, any time now, the Army is 
going to start giving commissions to the 
bombsights and leave the bombardiers at 
home. It’s a natural tribute to the re- 
sults delivered by this mechanism, which 
seems to do just about everything but 
think, and comes close to doing that, too. 

Approaching the target, but before be- 
ginning the bombing run, the bombardier 
sets the bombsight for operation at the 
predetermined altitude and airspeed of 
the plane, lines up the sight with the 
plane’s true direction, and prepares the 
release mechanism for the bombs. When 
the bombing run begins, the bombardier 
takes command of the ship. 

A good bombardier requires only a few 
seconds to get his sight lined up, but he’s 
an extremely busy man during that time. 
He must allow nothing to distract him. 
The air around his plane may be filled 
with a hideous crescendo of the high 
whines of scores of engines, shattered and 
roaring with the staccato thunders of air- 
craft machine guns and cannon. Subcon- 
sciously, the bombardier may be aware of 
enemy fighters diving and spitting death 
at his bomber, may feel the rip and im- 
pact of bullets and shells that find their 
mark. But consciously he thinks only of 
his bombsight and its target. 

Squinting through the telescope, he 
lines up two cross-hairs to intersect 
across the target, then adjusts the sight so 
that the cross-hairs remain fixed on the 
target. The bombsight, synchronized to 
the speed and altitude of the plane, does 
the rest. If the plane is put on the proper 
course, the hairs of the telescope follow 
the target—and the bombsight even puts 
the plane on the proper course and holds 
it there. 

The bombsight, its self-contained com- 
puting mechanism “thinking” far more 
quickly than the human mind, automati- 
cally makes compensation for the plane’s 
forward motion, its drift, and even—in 
the case of a moving target—for the tar- 
get’s motion. The course of the plane is 
controlled either automatically by the 
bombsight’s operation of a gyropilot, or 
by the sight’s operation of an indicator in 
the pilot’s compartment to guide the pilot 
in handling the ship. 

At the proper moment, the bombardier 
releases his deadly “eggs,” and with his 
“bombs away!” the command of the plane 
returns to the pilot. Unless something has 
occurred completely beyond his contro] to 
interrupt the bombing run, it’s almost a 
certainty that the bombs have landed 
squarely on the target—even if they were 
dropped from 30,000 feet or more. 

For a long time, the effectiveness of this 
high-altitude precision strategic bombing 
technique was a matter of considerable 
(Continued on page 148) 








TTC A FT 








E 









are 
It ¥ 
suc 
sit 
val 





as 


ee 


~ 


ww ww e& Ww — 


we wes 











SCORING THE 
BOX SCORE} 


Jhere is no doubt of the facts when the Army Air 


Forces credits a pilot or gunner with a victory. 
Photographs from Acme 


special memorandum showing just 

how American victories in the air— 
“destroyed,” “probable” and “damaged”— 
are scored before public announcement. 
It was compiled by officers who have won 
such victories, as well as by others who 
sit at operational headquarters in the 
various theaters and see to it that scores 
comply with the most rigorous rules of 
accuracy and veracity. 

A grizzled colonel with command wings 
and a captain who earned his bars and 
ribbons at the sticks of Warhawks, Aira- 
cobras and Lightnings, gladly answered 
questions about the rules. For they had 
heard that, even in the United States, 
there were those who expressed the be- 
lief that the great successes credited to 
American planes of all types were the 
result of exaggeration. 

“To doubt our reports,” said the colo- 
nel, “is the acme of ignorance.” 

“I'd like to have some of the doubters 
sit in on a session with the colonel and 
his intelligence staff,” said the captain. 
“It’s harder to convince them we got a 
Jerry than it was to get the enemy in the 
first place.” 

Nothing makes Air Forces officers more 
angry than to question the validity of 
their reports. Some of the questioning, 
it is admitted, is the result of innocent 
ignorance. Some of it derives from half- 
informed stories telling of the inferiority 
of this or that American type plane as 
compared with its enemy or British coun- 
terpart. Such stories of inferiority have 


|= Army Air Forces has prepared a 


This Ju-87 was a positive claim for an American pilot. 


been discredited by the achievements of 
planes concerned—achievements in ac- 
tual air battle. But some of those who 
circulated the stories of inferiority ap- 
parently just can’t believe they were 
wrong and even question the reports of 
our pilots. 

On the other hand there is just enough 
sameness to some of these stories to lead 
to the belief that they have their genesis 
among enemy agents seeking to create 
distrust at home. Our war production 
might be seriously hindered if such 
stories could be blown up to the point 
where ignorance would demand changes 
in types already proven satisfactory. 

So the Air Forces have made public the 
rules. In essence, they are: 

Only under these three circumstances 
is an enemy plane scored as destroyed: 

1. It must be seen descending com- 
pletely enveloped in flames; 

2. It must be seen to disintegrate in 
the air, as when a complete wing or tail 
assembly is seen to be shot away from 
the fuselage; or 

3. If the plane is a single-seater and 
the pilot is seen to bail out. 

Just flames licking out from an engine 
—or a wheel, aileron or some other part 
shot away—those don’t count. And in 
reckoning the reliability of those who 
say they saw one of the three scoring 
points happen to an enemy plane, a 
whole complicated checking procedure is 
followed. 

There is very little solo fighting in to- 

(Continued on page 158) 





Eye-witnesses saw it crash and took this picture. 









Jap bomber in flaming death dive 
will be credited as a certain kill. 





Experiments with this compressed air gun showed that the ordinary safety glass in DC-3 windshields would break with 





birds hitting it at relatively slow speeds. Dead chickens and turkeys were fired from the gun at speeds up to 300 m.p.h. 


IRD-PROOF 
INDSHIELDS 


by A. L. 


MORSE 


By special arrangement with Society of Automotive Engineers 


Many pilots will be saved from bad cuts and pos- 


sible crashes as the result of the CAA’s experiments. 


HEN the subject of birds striking and 

shattering airplane windshields was 

reported to the Society of Automotive 
Engineers more than a year ago, the de- 
velopment of a means of resisting such 
impacts existed only on paper. Now, the 
prospect of obtaining a practical wind- 
shield for that purpose appears much 
brighter. 

During the last eight months, some 
very special bird-windshield collisions 
have occurred—hundreds of them. In the 
majority of cases the windshields were 
shattered, but no lives were lost. These 





collisions were produced artificially to 
test experimental windshields developed 
to resist such impacts. 

The development of bird-proof wind- 
shields was undertaken by the Technical 
Development Division of the Civil Aero- 
nauties Administration July, 1942, and 
provisions have been made for the con- 
tinuation of this program through July, 
1944. This will include the obtaining of 
information that generally can be applied 
to the design of both the windshield and 
its supporting structure. Furthermore, 
there is the problem of de-icing, which 


of necessity must be considered in con- 
junction with the problem of bird pro- 
tection since the constructional details 
involved are interdependent. Several 
methods for de-icing windshields have 
been developed by other Government 
agencies and by the aircraft industry. Of 
these, the circulation of hot air has 
proven most effective. Therefore, the 
experimental windshields included in the 
CAA program consist of two panels with 
a narrow air space between them. Ther- 
mal de-icing also is important where bird 
collisions are concerned, since the main- 
tenance of high temperatures in the plas- 
tic interlayers of the windshields has been 
proven necessary to the maintenance of 
adequate resistance to impact. Arrange- 
ments for cleaning the interpanel sur- 
faces and for installing windshield wipers 
also must be considered, 

The determination of the degree of col- 
lision protection which may be deemed 
adequate is the concern of the industry 
and the regulatory bodies within the 
CAA. It is felt, however, that this de- 
velopment program should include the 
determination of the practicability of re- 
sisting collisions with the largest birds 
likely to be encountered in flight and at 
velocities likely to be realized. It should 
be noted, in this connection, that collisions 
even with small birds will prove ex- 
tremely serious where the faster airplanes 
of the future are concerned. Wild swans 
weigh as much as 20 pounds, and aire 
planes have collided with them. 

















Piece of glass being tested is similar to that now used on planes. 


Four-pound fowl causes the glass to shatter on 


impact. Target is turned sideways so as to simulate the angle at which a bird would ordinarily strike a windshield. 


For test purposes, the projection of a 
16-pound carcass is believed to simulate 
a collision with a 20-pound swan, the 
wings of which extend beyond the boun- 
daries of the windshield, and for present- 
day air carrier type aircraft, impact ve- 
locities up to 270 m.p.h. are considered 
likely. Complete facilities for conducting 
such tests have been provided at the 
East Pittsburgh plant of the Westing- 
house Electric and Manufacturing Co. 
These include a compressed air catapult 
or gun capable of tossing bird carcasses 
weighing as much as 17 pounds and at 
velocities up to 400 m.p.h. The gun is 
mounted on a small flatear together with 
a compressor and an accumulator. Two 
interchangeable barrels five and eight 
inches in diameter and 20 feet long are 
provided. These are connected to the 
accumulator through an electrically-trig- 
gered, quick-opening air valve. Pres- 
sures up to 350 pounds per square inch 
are available. 

The experimental windshield panels are 
located about nine feet from the muzzle 
of the gun. These are supported by a 
larger panel of light sheet steel which 
buckles under impact, thus simulating to 
some degree the buckling of the aircraft 
structures. The sheet steel panel is bolted 
into a frame or target of heavy steel con- 
struction arranged so that the angle at 
which the bird strikes the windshield 
may be adjusted. The target is being 
used to explore the effectiveness of va- 
rious types of construction, mounting, 


etc. For further testing the most prom- 
ising types of windshields will be in- 
stalled in actual aircraft structures com- 
plete with air ducts and with hot air cir- 
culation provided. These installations 
will be set up in front of the gun in place 
of the target. Through this procedure, 
the impact resistance of the airplane as 
well as the windshield will be ascer- 
tained. 

The firing of the gun and the record- 
ing of pertinent data is automatic. In a 
remotely located control room an elec- 
trically operated group of cam actuated 
switches open and close the air valve, 
trip camera mechanisms and start a nine- 
channel oscillograph, which obtains strain 
gage and accelerometer pickup records, 
valve-timing records and measures the 
velocity of the bird carcass as it breaks 
two wires six feet apart. The dynamics 
of the impacts also are studied through 
the use of an Edgerton-type high-speed 
motion picture camera and synchronized 
illuminators. This equipment obtains 
1,500 pictures per second on 35 mm. film. 

In all tests, freshly-killed bird carcasses 
are used. The birds are painlessly elec- 
trocuted, placed in light cloth bags and 
loaded into the gun from the breech. 
The muzzle velocity is governed by the 
amount of air pressure used and by the 
distance that the carcass is pushed into 
the barrel. The use of cloth bags was 
found necessary to obtain uniform veloci- 
ties and is believed to have little effect 
upon the elastic deformations during im- 


pact. Chicken carcasses weighing as 
much as five or six pounds are used to 
simulate collisions with wild fowl of the 
same weight. For heavier birds, turkeys 
are used. The use of actual bird car- 
casses has proven convenient and actual 
conditions are closely approximated. 

The present phase of the program has 
been influenced by the immediate need 
for protecting the most widely-used 
present day air-carrier type airplane, 
namely, the DC-3. The first considera- 
tion was panel dimensions. It was felt, 
in this connection, that warm air de- 
icing, had proven sufficiently effective to 
permit the use of single panels extending 
from the center post to the corner stan- 
chions, thus eliminating the intermediate 
posts and sliding panels. Examination. of 
the DC-3 structure provided further con- 
firmation as to the practicability of such 
an arrangement and also indicated that 
the height of clear windshield area would 
not be reduced more than %-inch, even 
when hot air ducts along the top and 
bottom edges of the windshield are pro- 
vided. 

Accordingly, it was decided that all 
experimental panels should be plain rec- 
tangles 13% inches high and 37% inches 
wide, and that these would be employed 
to explore the effect of carcass weight, 
angle of impact, point of impact, panel 
temperature, method of support and type 
of construction. For each set of condi- 
tions, the basis for evaluation of the im- 
pact strength of the panel in question is 











Westinghouse 


Shot from compressed air cannon, a chicken carcass crashes through a panel 
at 200 m.p.h. This photograph was made at a speed of |/20,000th of a second. 


the minimum projectile velocity that will 
result in the penetration of the wind- 
shield. Usually the destruction of three 
or four identical panels will permit the 
determination of that velocity within 
plus or minus 15 per cent. This is con- 
sidered adequate for the purpose of this 
investigation and the expense and time 
that would be involved in obtaining and 
testing a larger number of identical pan- 
els for each condition is believed unnec- 
essary. As it is, the total number of 
panels required is extremely large. Al- 
ready over a hundred have been reduced 
to scrap. 

Before testing any experimental pan- 
els, it was desired to learn how much 
protection was provided by the conven- 
tional “safety glass” windshield of the 
size and type now used in the DC-3 and 
when supported in the conventional man- 
ner by clamping frames. These panels 
are 4%-inch thick and include a 0.015-inch 
interlayer of vinyl pastic. Panels of this 
type were tested both in the target and 
in the DC-3 structure, and were pene- 
trated by a four-pound carcass at 75 
m.p.h. This explains why so many col- 
lisions with birds have resulted in shat- 
tered windshields and injured pilots and 
further emphasizes the need for the de- 
velopment of stronger windshields. 

Panels of similar dimensions but hav- 
ing %-inch semi-tempered glass faces 
and a %-inch interlayer of vinyl plastic 
were next tested. These also were 
mounted in the target and in the DC-3 
structure and were also supported in 
clamping frames. They were pulled out 
of the frames by four pound birds travel- 


ing at 90 m.p.h. although they were not 
penetrated. This indicated the need for 
a more secure method of mounting in or- 
der to take advantage of the high de- 
grees of toughness and stretchability that 
are inherent characteristics of polyvinyl 
acetal plastic if a proper balance of tem- 
perature and plasticizer content is main- 
tained. It was therefore decided that the 
plastic interlayer should extend beyond 
the edges of the glass and around the en- 
tire periphery to provide means for bolt- 


ing the panels to the supporting struc-- 


tures. It was also decided to mount de- 
icing panels ahead of the impact-resist- 
ing panels to determine the effectiveness 
of the combination. 

As a result of these conclusions, an ex- 
tensive series of tests involving approxi- 
mately 100 test panels was carried out in 
which various promising general types of 
windshield construction were investi- 
gated. In this series the panels were 
maintained at 750° F., and the angles of 
the target were adjusted to simulate a 
head-on bird collision with a DC-3 wind- 
shield, the lateral angle being 38° from 
normal and the vertical angle 17° from 
normal. 

In all of these tests, except in the few 
cases noted, a 14-inch fully tempered de- 
icing pane was mounted in front of the 
rear impact-resistant panel with a ™%4- 
inch air space between. 

The types of rear impact-resistant 
panel construction included in these tests 
were as follows: 

1. A laminated construction with a 
vinyl plastic interlayer of different 
thicknesses, and with %-inch semi- 





tempered glass faces. The plastic was 
extended beyond the edges of the glass 
on all sides to provide the type of 
bolted mounting previously described. 
With this type of rear panel, numerous 
secondary features of construction were 
also investigated, including the use of 

a laminated glass-vinyl de-icing pane, 
variations in the width of air space, the 
use of a metal strip insert in the ex- 
tended plastic edge, method of support 
in the frame, variations in the plasti- 
cizer content of the viny] interlayer and 
differences in the glass thickness and 
arrangement. 

2. A %-inch laminated all-glass 
construction consisting of two layers of 
14-inch fully-tempered glass bonded 
with vinyl film of 0.025-inch thick- 
ness. This type of panel was clamped 
into the mounting frame between rub- 
ber strips. 

3. Panels of cellulose acetate. 

4. Panels of all-plastic laminated 
construction with vinyl interlayers and 
face plys of methyl methacrylate. 

In connection with types three and 
four it is noted that the cellulose ace- 
tate and the methyl methacrylate fac- 
ings did not possess the stretching char- 
acteristics provided by the vinyl. These 
panels were tested in various thick- 
nesses and were bolted into the mount- 
ing frame. The cellulose acetate tests, 
being of an exploratory nature, were 
carried out without the use of de-icing 
panes. 

Tests involving the panel arrangements 
previously described indicated that the 
laminated glass-vinyl construction with 
extended plastic edges provides, by far, 
the greatest impact resistance of the va- 
rious types of construction investigated. 
The panels with 4%-inch vinyl interlayers 
of 20 per cent plasticizer content were 
found to resist the impact of a four-pound 
carcass at velocities approximating 300 
m.p.h. They, however, were penetrated 
by 15-pound carcasses at velocities as low 
as 125 m.p.h. 

Panels with 3%-inch vinyl interlayers 
were found to resist the impact of a 15- 
pound carcass at a velocity of approxi- 
mately 200 m.p.h. However, with a 4- 
inch vinyl thickness, the impact strength 
was only slightly improved. Panels of 
all-plastic construction and weighing ap- 
proximately the same as the %-inch 
vinyl-glass combination were penetrated 
by 15-pound carcasses at approximately 
130 m.p.h. 

In the investigation of the qualitative 
effect of various details of construction of 
the glass-vinyl type panels the following 
more important conclusions were ob- 
tained: 

1. Vision is destroyed on ir:apact, 
even though no penetration resulted. 

2. A laminated de-icing pane ccn- 
sisting of ¥%-inch semi-tempered glass 
faces and a 0.060 inch vinyl interlayer 
and which is bolted to the rear panel 
through extended plastic ends, appre- 
ciably increases the impact resistance 
of the combination. 

3. An aluminum alloy strip 0.025-inch 
thick molded into the extended plastic 
edge of the panel greatly decreased the 

(Continued on page 150) 
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Even when flying contact along a 
broad highway, civilian pilots must 
adhere strictly to a flight plan. 





WHERE YOU FLY! 


by RUSS JOHNSTON 


where they tell you and don’t wan- 
der off over any war industries or 
they'll shoot you down!” 

This was the warning delivered by 
well-meaning friends the night before I 
set out on a 5,000-mile flight from Los 
Angeles to New York and back by the 
way of the eastern seaboard and the Gulf 
of Mexico. 

Actually nothing of the kind happened. 
I got off the beam because of bad 
weather, I flew over a huge war industry 
because I was told to, I made two forced 
landings at undesignated fields because of 
weather and engine trouble and my Fair- 
child “24” hasn’t a single hole in it. 

I'll admit I was a little worried the 
night before I left. In 13 years of private 
flying I had never bothered to fly too 
exact a course, I usually guessed at my 
elapsed time, and if weather interfered 
with a certain route I was at liberty to 


A right on the beam, fly exactly 





Wartime regulations, while full of red tape, make 


more exacting pilots of men flying cross-country. 


choose another without asking permis- 
sion. I generally flew contact flight regu- 
lations which meant I could fly as high 
as I liked or as low as I liked, down to 
the CAA minimums. Now I was em- 
barking on a flight which was to be close- 
ly controlled by wartime flying restric- 
tions, a flight on which I must fly certain 
prescribed routes at certain altitudes and 
could only land at certain airports at 
definite times. 

How did I come out? To begin with, 
I’m just an average business-man flyer. 
True, I hold a commercial ticket with 
an instructor’s rating, but Ive never 
made a dime out of them. I carry them 


merely as merit badges—as a Boy Scout 
exhibits a badge for woodsmanship or 
first aid. I have 1,600 hours of pleasure- 
packed flying in my log book, never in a 
hurry, stopping here and there to see the 
sights. I’ve flown big airplanes and little 
airplanes, with and without passengers 
and somehow I’ve always managed to get 
there and back. In spite of all this I’ve 
never regarded myself as anything but 
average and when my friends (who it 
always seems know more about the sub- 
ject than I do) started describing the 
dangers of cross-country flight, I was just 
a little bit worried about the outcome. 
(Continued on page 82) 
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The ice floes break 
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up and begin drifting towards the shipping lanes. 


This is no place for a forced landing. 


EEPING the seaways open is one of the most im- 
portant and perhaps least publicized aerial opera- 

tions of this war. Few facts reach the press and it is 
seldom that pictures are released for publication. 

Recently, through British Information Services, this 
pictorial record of a Lockheed Hudson’s ice and U- 
boat patrol flight from a northern base was released. 
A cameraman recorded snatches of the flight, the 
duties of the RAF crewmen and made pictures of 
the ice floes. Second only to U-boats in danger to 
shipping are these floes and icebergs. 

Powered with two Wright Cyclone engines of 1,200 
h.p. each, the Hudson is well suited for patrol mis- 
sions. This patrol plane cruises at 224 m.ph. for 
approximately 94 hours. Usual armament is four 
machine guns and a load of either aerial bombs or 
depth charges. Glamor airplane of the early stages of 
World War II, Hudsons are no longer being built; are 
being replaced by a larger counterpart, the Ventura. 


Life aboard a patroling "Hudson" means long 
hours of monotonous searching. Crewman has 
spotted something, plane will investigate. 


-s 





Navigator-bombardier, seated far forward, keeps During flight, pilot makes careful check of his instru- 
pilot posted on position. Note mounted bombsight. ments. Readings indicate he is at 1,850 feet at 2:10 p.m. 


Back from the patrol, the crew pose at the side 
of their airplane. Note their heavy flying gear. 
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By special arrangement, this monthly feature appears simultaneously in FLYING and “The Aeroplane” London 


N studying the changing needs of avia- 
| tion to ensure the greatest contribu- 

tion to the war effort and air commerce, 
three things stand out as of paramount 
concern now. They are: 

1. The co-ordination of expenditures 
for military aircraft with Naval air 
transport, 

Youth glider training programs. 
Increased emphasis on landplane 
use, with the resultant decreasing 
dependence on the aircraft carrier. 

In connection with the first point, I 
just have gotten a policy adopted by Con- 
gress to assure co-ordination of expendi- 
tures for military aircraft with Naval air 
transport. 

In the Public Works Authorization Bill 
(H. R. 6192) which I introduced, the Sec- 
retary of the Navy is authorized to see to 
it that every dollar spent for a Naval air 
transport system, so far as is consistent 
with the war effort, shall be with a view 
to post-war utilization of such facilities 
—as, for example, air bases, types of air- 
craft to be produced, military routes 
being synchronized with air routes, pro- 
duction facilities wherever possible being 
used instead of duplicating existing facili- 
ties and expanding to the fullest utiliza- 
tion of these existing ones. 

Within the last 30 days this has come 
into operation as Congressional policy. It 
is now hoped that members of the Mili- 
tary Affairs Committee and the Army Air 
Forces will adopt a similar policy. 

This I urge, since it is important that 
we dovetail our air-war program into 
post-war needs as closely as possible. In 
every sense, the better development of a 
more closely co-ordinated Naval air 
transport plan with military expenditures 
for aircraft—and attuning it to post-war 
needs—is a primary stimulus to a Win- 
The-War-First policy. At the same time 
it removes needless waste. 

There is no justification for the United 
States to be profligate in its aircraft ex- 
penditures, confining them to single-pur- 
pose objectives. All other governments 
long ago projected their plans on a basis 
such as this new congressional policy sets 
forth. 

Regarding the second of these points, I 
have introduced a bill for a nationwide 
youth glider training program. It is to 
be sponsored by the Federal Government 
through a system of aid to the States and 
local flying organizations. It is planned 
to provide glider training for youths 14 
years of age and up. This bill (H. R. 
1514) is known as “A Bill to Provide 
Adequate Aeronautical Training for the 
Youth of the United States.” It has six 
major purposes: 

1. Create complete air-mindedness. 
2. Provide a reservoir of partly-trained 


$9 8 


pilots for further airplane pilot 

training. 

. Elimination of the unqualified. 
Effect economy in the selection of 
flight-training candidates for our 
armed forces. 

5. Obtain the maximum out of the 
training program and cut training 
“washouts” to a minimum. 

6. Create a market for post-war avia- 
tion. 

The recent announcement of the pro- 

duction in April of 7,000 planes makes 
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The author, Lieut. Col. Melvin J. Maas, 
USMC, is 2 congressman from Minnesota. 


this program mandatory, for this an- 
nouncement really means that production 
of 10,000 planes per month can be at- 
tained easily—and with great emphasis on 
combat planes. Obviously more trained 
pilots will be needed and this glider 
training program is a pilot trainee res- 
ervoir. 

Regarding the increased emphasis on 
landplanes, again we look to the happen- 
ings of recent months. The trend in pro- 
duction has swung toward planes of much 
longer range, both fighters and bombers. 
All this indicates that the day of the sea- 
borne plane—both carrier-based and fly- 
ing boat—is drawing to a close. 

The carrier has served its purpose and 
from now on its importance will decrease. 
The carrier plane cannot compete with 
land-based aircraft because of many in- 
herent technical limitations. In addition 
to these limitations, which the aircraft 
designer cannot fully overcome, other fac- 
tors also limit the carrier plane’s utility. 








The carrier deck is short. This limits the 
size and range of aircraft it can base. An 
added weight factor, necessary to the 
carrier-based plane, cuts its maneuver. 
ability and range below that of a land. 
based plane of the same horsepower. The 
utility of the aircraft carrier itself is 
rapidly diminishing, for the carrier as a 
fighting ship and as a moving landing 
field has been demonstrated in this war 
to be too vulnerable. Whole combat fleets 
are required merely for the escort of air. 
craft carriers—and yet, withal, we stil] 
are unable to protect the carrier ade. 
quately. It is vulnerable to both air and 
submarine attack. In fact, every carrier 
so far sunk has been sunk by planes or 
subs. None is known to have been sunk 
by shell fire. 

With the establishment of a compre- 
hensive network of island air bases—and 
with the ever-increasing range of land- 
planes—the aircraft carrier is becoming 
less and less important. 

This waning importance of the carrier 
requires increased emphasis on use of the 
landplane in our global air strategy. This 
emphasis must follow three basic con- 
cepts: 

First, the airplane is the dominant 
striking weapon of the war. 

Second, the airplane’s versatility has 
evolved entirely new methods of combat, 

Third, the airplane is the keystone of 
co-ordinated activity. 

As to the first of these: At the outset of 
the war the relative importance of the 
role each branch of the armed services 
might play was not clear. But today the 
introductions, so to speak, are over, and 
it is obvious that the air arm has emerged 
as the dominant striking weapon of the 
war. 

Not that the airplane has supplanted 
other weapons. Rather, it has doubly 
proved its value by making these older 
weapons more effective in giving them 
mobility. Thanks to the airplane, the 
machine gun, torpedo, bomb, tank—all 
have demonstrated new effectiveness. 

In addition, the airplane has greatly 
increased the range of operations. The 
bombing of Tokyo, the continued demo- 
lition of targets in Germany, France and 
Italy are mute testimony of its globe- 
straddling ability. These advantages are 
enhanced in the knowledge that the air- 
plane knows no barriers. Because of 
this ability fixed forts, artillery breast- 
works—even bodies of water hitherto 
practically unconquerable—can no longer 
prevent a rapid concentration of fire- 
power, a most decisive factor in modern 
war. 

Not all aircraft possess all of these ad- 
vantages. The basic limitations of each 
type force the air staff to choose those 
characteristics of airpower most needed 
at the time at a given place. Just as no 
one fighter plane can excel in perform- 
ance at all altitudes, so no one type of 
plane can embody all characteristics re- 
quired to meet all conditions. 

The role of aircraft in this war requires 
ever-varying emphasis. Since the par- 
ticular job of each type is now well estab- 
lished, efficient use can be made of all by 
recognizing the performance limitations 
(Continued on page 169) 
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T IS impossible to carry a Curtiss P-40 in a Douglas “Sky- 
train,” said the experts, but the crew at a Douglas-operated 
African base not only said it was possible, but actually loaded 
a 6,590-pound P-40 in and on a C-47. Reason for their demon- 
stration was to show that damaged fighters could be freighted 
by air from the front to their base which, although equipped 
to repair damaged planes, was located far from battle area. = 
P-40 fuselage slides through cargo 
hatch readily, despite the optical 
illusion (below) of being too big. 





ARMED 
PILOT 


Naval aviation cadets receive their WTS wings. 


FORCES 
POOL 


by JOHN STUART 


Photographs from International 


War Training Service, 
former CPTP, provides 


OUNT the “old” Civilian Pilot Train- 
ing Program an honored casualty of 
the war. It was not quite five years 
old when it was succeeded by the cur- 
rent CAA War Training Services, but in 
its time it helped create the largest flying 
public the aviation industry ever had. 
What the new public for flying, war and 
post-war, will be, is anybody’s guess. 
There is nowadays, of course, no civil- 
ian flying, just as there has been from 
time to time, and may be again from 
place to place, no civilian butter. Some 


of the substitutes for butter, due to Hit- 





military version of the 


a steady flow of pilots. 


ler, Hirohito & Co., are not palatable. 
Neither are some of the substitutes, due 
to the same causes, for civilian flying. 
Among the least palatable things is the 
fact that it has been found necessary by 
the Army and Navy to concentrate and 
more definitely control the elementary 
training of flyers. This has wiped out 
many of the cheery little centers where, 
under the CPTP, Joe Doakes was learn- 
ing to fly with a safety record that com- 
pared to airline standards and where his 
sisters and his cousins and his aunts, ob- 
serving this about Joe, not only bought 


They are now ready for regular Naval flight training. 








rides from Joe’s operator-instructor but 
bought tickets on the airlines when they 
had to travel. 

But Joe Doakes now is in the Army or 
the Navy. There are fewer airline seats 
for his sisters and his cousins and his 
aunts. And in many cases the light- 
planes, in which they bought sightseeing 
trips around the instruction fields, are 
grounded with worn out parts that can- 
not be replaced because all of such ma- 
terial is going into fighting planes. With 
the lightplanes, thus grounded, may also 
be grounded a number of operators who 
cannot fit themselves, their equipment or 
their location into the straight-out pro- 
duction of pilots on the Army and Navy 
pattern. 

Under the original program there were 
some 360 of these operators. Their num- 
ber was recently cut in half, but it is 
mounting again and, by midsummer, 
should be back around the 300 mark. 
What further alarmed these operators 
was the news that each trainee in the 
Army college program was to be given 
but 10 hours of familiarization flight, in- 
stead of the 36 to 40 hours leading to pri- 
vate pilot grade under the old program. 
They have now to some extent been mol- 
lified by the news that they will have to 
give one 10-hour course every month in- 
stead of a 36-hour course every three or 
four months. 

Those responsible for the change in the 
program (and it is reported that the 
change was not accomplished until the 
protests of the Civil Aeronautics Ad- 
ministration against such change had 
been carried to the White House) firmly 
believe that there will be much more 
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Ted Williams, ex-baseball player, is student. 


WTS Instructor C. W. Shields prepares for take-off in Piper “Cub.” 


Naval air cadets are being taught to swim with their clothes on. This part 
of drill calls for cadets to simulate carrying gun above water for 50 yards. 


lightplane flying under the new War 
Training Service program than there was 
under the CPTP. The advocates of the 
36-hour course, however, still are du- 
bious as to whether such flying will have 
the qualitative value of the CPTP sched- 
ule. 

The Army Air Forces have never com- 
mitted themselves completely to the 
value of the original 36-hour CPTP 
course claimed for it by its sponsors. 
There have always been detachment 
commanders and instructors in Air 
Forces primary training who regarded 
the CPTP “puddle jumper” instruction as 
time wasted for cadets whom they put 
to work first on Fairchilds, Stearmans, 
Ryans or other primary trainers in the 
150-220 h.p. category. They were, how- 
ever, in the minority. Statistics on Army 
primary washouts sustained the majority 
opinion that while up to 60 per cent of 
cadets with no previous flying experience 
failed to make the primary grade, less 
than 40 per cent of CPTP boys failed to 
go on to basic training. The washout 
rate tended to equalize as primary stu- 
dents went into solo flying and it became 
about the same in basic and advance. 
But the fact stands out that CPTP in its 
original form saved about 20 per cent of 
the washouts for the Army once the boys 
got into the primary schools. 

And the proudest feather of all in the 
CPTP helmet is the list of its boys who 
have made good in combat. Out of 100,- 
000 graduates of the old CPTP, more than 
20,000 entered the armed services before 
Pearl Harbor, according to Charles I. 
Stanton, Administrator of Civil Aero- 

(Continued on page 97) 





Three Fairchild "Cornell" trainers await the take-off signal light from the portable control unit operators in foreground. 


MOBILE AIRPORT CONTROL 


ber, 1939, the Royal Canadian Air 

Force has grown from 4,000 officers 
and men to over 200,000 of all ranks— 
men and women—by latest official infor- 
mation. Training these men and women 
has become a big task for the RCAF. 
Training that proportion of the RCAF for 
flying duties has become a split-second 
job, with the control at the more than 
100- training schools so regulated that all 
planes know exactly when to take off 
and when to land and insuring the great- 
est safety possible for the large number 
of aircrew trainees. 

Airfield control as it is today has grad- 
ually evolved from pre-war standards 
into a specialized science, with men and 
women specially trained for the task. 
Personnel for the airfield control is 
picked insofar as possible from men who 
have flown, who know from experience 
the difficulties the pilot-trainee has to 
contend with. These control officers are 
given a course of lectures on airfield reg- 
ulations, signals and safety measures. 

They are then divided into two classes, 
those who will be placed at the central 
control towers at each field, and those 
who will go out at the end of runways 
to control operations in the open or in 
winter in the new power operated field 
control tenders. These latter units have 
been developed to meet this specific cli- 
matic need, and will also be used in sum- 
mer because of their mobility. Officers 
are usually placed at the central control 
tower, and ranks under a non-commis- 
sioned officer at the mobile control tend- 
ers. 

Where radio-equipped training craft 
are used—such as in training observers, 

(Continued on page 102) 


Croce, Canada went to war in Septem- 


By JAMES MONTAGNES 


Photos from RCAF 


Jhe Royal Canadian Air Force has developed an 


auxiliary control system to aid its students. 
A marked decrease in accidents has resulted. 


Central control tower maintains constant communication with field men who 
are stationed at end of runways with the RCAF's mobile control apparatus. 








ONE OF THE NAVY'S PATROL BLIMPS TIES UP AFTER A FLIGHT 
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Looking deceptively peaceful, this deadly Grumman 
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yes FOR OUR CONVOYS 


Scouting the paths of convoys across the limit- side the U.S.S. Pennsylvania near San Diego— 
less miles of submarine-infested seas, U.S. Navy and to November 12, 1912, when the first ship 
Seagulls and British Seamews are protecting thou- catapult launching of an airplane was made. 
sands of lives and millions of tons of war supplies. 


Behind these modern scout-observation aircraft © U) RT is S=or"lV RIGHT 


lie years of development reaching back to that 
February day in 1911 when Glenn Curtiss success- AIRPLANE DIVISION 
fully landed his pontoon-equipped biplane along- Member: Aircraft War Production Council, East Coast, Inc. 


*British designation — Seamew 
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“sob se NANO 


“That nice Jones boy” 


IS SURE RAISING HELL 


Remember the Jones boy in your 
neighborhood ? 


“A nice kid,” the neighbors said. Al- 
ways reading books about modern 
miracles like aviation and electron- 
ics. Making plans, working to make a 
place for himself in the better world 
he saw ahead. 

We can give you an authentic report 
on that nice Jones boy because we 
built the plane he flies today. This 
U.S. Army Bell Airacobra was de- 
signed on the daring new idea of a 
single engine fighter with a cannon 
n the nose. It’s a hell-raising plane. 


And that’s right down Jonesie’s alley. 


Today in the war torn sky above one 
of the fighting fronts, he’s looking 
for trouble. And doing a swell job 
of handling it. He's strafing ground 
troops, smashing tanks and landing 
barges, knocking 

enemy bombers 


and fighters out of 
the sky. 


That nice Jones 
boy is sure raising 


hell...with the Axis! 


Peace will bring 
another era of avi- 
ation pioneering. 


We'll be ready for 


our assignments with war-perfected 
techniques for designing, engineer- 
ing and building the peace planes 
of the future. © Bell Aircraft Corpo- 
ration, Buffalo, New York. 


C4 wracobras for wucdory — 


FUTURE PLANES FOR PEACE 


PACEMAKER OF AVIATION PROGRESS 








ULRIC MEISEL 


+t Ste eine A 


“Texan” scout-trainer circles the ul’ra- 
modern control tower at the Navy's hige 
operational air base near Norfolk, ‘/a, 
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PLASTIC passes THE AMMUNITION 


That saving in weight is mighty important 
to a fighter pilot. It makes possible an extra 
178 rounds of .50 caliber ammunition... or 
9 extra gallons of fuel... or the carrying of 
a life-saving rubber raft including install- 
ation weight and emergency rations. 


Equally as strong as those made of metal, 
plastic ammunition boxes are 45% lighter, 
and make possible a saving of 58 pounds 
in a single engine combat plane. 








These strong lightweight boxes save 
money, too. The use of a special /aminated- 
paper plastic developed by McDonnell per- 
mits a saving of 20% over the cost of 
comparable metal ammunition boxes. 

We are prepared to handle additional 
plastic production contracts on aircraft 
parts such as ammunition boxes, gun turret 
parts and propeller spinners. Please address 
all inquiries to PLASTICS DIVISION. 


SAINT LOUIS-MEMPHIS 


... with 58 Pounds Saved! 


MSDONNELL Airctaft Brporation 


PLANES +> PARTS: PLASTICS « 
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THE COMMANDO 


With its 4-Blade Curtiss Electric Propellers, 
this modern counterpart of the French "40 men or 8 horse” 
freight car of 1917 is changing the tactics of battle today—as it will change the 


economies of transportation tomorrow. 





ELECTRIC 


Curtiss 


PROPELLERS 











Good Pilots Will 


Come 


Pilots may be "a dime a dozen" in post-war era, but the airlines will continue to take the cream of the crop. 


by Capt. FRED SMITH 


a profession, or work in a job having 

direct contact with many humans of 
all types and moulds, I believe that you'll 
agree that most people will avoid the ac- 
ceptance of real responsibility. 

Standing on the loading ramp of the 
airport, watching a huge airplane taxi 
away with your loved ones aboard, you 
probably give one or two thoughts to 
those. few men in the control compart- 
ment into whose hands you have given 
their safe progress and arrival. Some de- 
velop those thoughts further and consider 
the heavy responsibility that these air 
crews carry almost every day in all types 
of wind and weather and at all hours. 

Look at the problem from the view- 
point of the man operating an airline 
business. The profit and loss—and the 
very existence of this enterprise — de- 
pends upon the daily, safe operation of 
a number of mechanical units which 
when assembled into an airplane repre- 
sent an investment of from $100,000 to 
$500,000. Each of these planes is carry- 
ing from 20 to 60 human beings. It is not 


I’ you are a business man, a member of 


“Jhere can be no letdown in the strict requirements 


now met by the flying officers of our air carriers. 


safely bolted to a factory floor; instead 
this airplane spends an average of 10 
hours in each 24 rushing three-dimen- 
sionally through the air at about 200 m.p.h. 
Add to this fact that the two men steer- 
ing the craft sometimes can’t see more 
than 10 feet in front of them for more 
than one hour in 10 because of rain, 
snow and clouds. There is the responsi- 
bility of the man running the airline. 
That airliner with your family is now 
fading from sight. Consider a bit more. 
Think of the responsibilities of that man 
at the controls and perhaps you will un- 
derstand just why pilots’ hair turns gray 
long before that of the executives’. It is 
obvious that when a desk man makes a 
mistake during his daily stint that he can 


try again. This is not the case with the 
flyer. Often the flyer must make instant 
use of every bit of knowledge and re- 
source gained in years of training. Often 
there is no “try again” chance. 

By way of realistic contrast, it may be 
noted that the executive’s decisions may 
be arrived at in good time. The pilot’s 
decision is made at almost four miles per 
minute with a 10- to 20-ton airplane in 
his hands and with no time for a round- 
table discussion. 

Rumor has it that “pilots will be a dime 
a dozen” when the war is over. I agree 
with this contention, but I would like to 
add that I'd never let the lad who will 
work for that figure haul my kids to 

(Continued on page 93) 














The author's basic system, with an underpass leading to the air terminal building set in the center of the field. 


AIR 


by air; a nation on wings”—popu- 
lar slogans all; but judging by 
what has been said and written so far 
about post-war commercial aviation, the 
United States unless it is cautious may 
find itself as badly off as the man who 
had to take his boat apart to get it out 
of his basement workshop, or the floor 
varnisher who painted himself into a 
corner—for relatively little has been done 
toward interpreting traffic growth in 
terms of air terminal design. 
Airport construction today is primarily 
aimed at satisfying the needs of the 


“Ge: cargo planes; first-class mail 


OST-WAR 
TERMINALS 


by HANS J. LUBIG 


Airport Design Engineer 


An expert warns our future needs must guide 


the planning of nation's airport facilities and 


suggests a new design for landing areas. 


Illustrations from author 


armed forces. But, it appears that an 
amicable understanding between the 
Federal and city governments would 
serve the war effort and at the same time 
enable the latter to develop plans which 
would make possible the adaptation of 
military facilities to the needs of post- 
war commercial aviation. 

Many military airports are not suitable 
for large communities, primarily because 
they are so far from these communities. 
Yet, in cases where post-war airport de- 
velopment is possible, plans should be 
made to enable cities to continue airport 
construction in a manner suitable for 


efficient and economical operation of 
civilian air transportation. 

It is perhaps fortunate for city plan- 
ners that World War II somewhat re- 
strained the normal growth of commer- 
cial air transport, or it might have found 
them not fully prepared. However, the 
present status quo of commercial avia- 
tion should not lead us to a sense of false 
satisfaction in the belief that the Air 
Forces will leave a large number of 
newly equipped airports for commercial 
use after this emergency. 

Here are some of the reasons why we 
must not count on that: 




















(1) Many military airports are too dis- 
tant from cities to be suitable for sched- 
uled airline use. 

(2) Many military airports are de- 
signed primarily for mass formation 
flights; therefore, in their present state, 
these are unsuitable for economical civ- 
ilian use. 

(3) The very nature of commercial 
airports requires a higher factor of safety 
and they must of necessity be designed 
accordingly. 

(4) Point 3 will determine, therefore, 
the location of building areas which in 
the case of Army airports are widely dis- 
persed for the purpose of protection, etc. 

Most important of all is the fact that 
the present slack in civilian air trans- 
port development will suddenly be com- 
pensated for at the end of this conflict 
when the conversion of Army transport 
planes and the ability of aircraft manu- 
facturers to produce rapidly wiil mul- 
tiply commercial aviation to an impres- 
sive total. 

To fully comprehend the magnitude of 
what probably will happen, we must 
realize that existing airline companies 
will increase their facilities to several 
times their pre-war standing. Numerous 
feeder line services will be franchised; 
the much-talked-about air freight serv- 
ices will quickly add considerably to air- 
port traffic as adequate cargo planes will 
be at hand. New land-based trans- 
oceanic services will be inaugurated; 
many progressive industrial concerns 
will conduct business by air with their 
own multi-engined aircraft. 

All these various services must be ade- 
quately accommodated at major air 
terminals. 

The ultimate facilities should simulate, 
to a greater degree, those used for rail- 
road passenger terminals as well as 
transoceanic passenger acc6mmodations, 
and also, to some extent, provide freight 
service facilities until such time as in- 
creased business makes the building of 
separate air freight terminals necessary. 

To prepare for such expansion it is of 
primary importance to fully anticipate 
what must be expected from these inter- 
continental, transcontinental, interna- 
tional, transoceanic and itinerant serv- 
ices in the near and distant future. 
Without that realization we may build 
major air terminals haphazardly, only to 
find ourselves in a much more serious 
predicament than before. We must take 
the hesitance out of airport development 
through scientific planning and seriously 
consider future requirements. 

The most efficient airport is the one 
which can handle the traffic of 70 oper- 
ations per hour on one runway under 
fairly favorable weather conditions. This 
would permit one safe operation every 
51 seconds. Standard safety factors set 
the physical limitations in controlled ap- 
proach zones around the airport at ap- 
proximately 280 take-offs or landings an 
hour. Thus, it requires four runways to 
handle 140 incoming and 140 outgoing 
aircraft per hour. These present stand- 
ards, together with lengths of runways, 
determine the approximate size of the 
ultimate airport area. While in the early 
(Continued on page 160) 
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FIGURE 1 


Three stages of development based on the 
conventional airport design as now known. 





















































FIGURE 2 


Three stages of master plan development as 
based on the system suggested by Mr. Lubig. 








“WITAMIN WAGONS 


Cessna officials overcame the problem of "lunchtime 
sag” by the creation of rolling, heated dining cars. 


Cessna's fleet of portable food purveyors are heated before each meal period. 


Workers take their selection of hot plate from the wagon, choose their drink by 


and start on their lunch without delay. Entire personnel eats in 25 minutes. 
| DON R. RAE 


Photos from Cessna 


tra twin-engined trainer every two 

weeks are being saved regularly at 
the Cessna Aircraft Co., Wichita, Kan., 
thanks to a new high-speed restaurant 
system developed in Wichita. 

How these man-hours are saved can 
be seen by visiting Cessna during a lunch 
period. Take the noon period: 

At 12 the siren sounds. At 12:05, the 
hundreds of workers on that shift have 
been served their meals. At 12:25, with 
a four-course meal under their belts, the 
workers are back on the job. The entire 
plant personnel has been fed, and work 
resumed within 25 minutes. 

It’s done with a new “mechanized 
unit”—Cessna’s rolling fleet of “Witamin 
Wagons.” 

The “Witamin Wagons” had their con- 
ception in the early days of the defense 
effort. Cessna officials, at the outset of 
the defense expansion program planned 
the novel systems. Prior to the expan- 


Pisa iwi man-hours to build one ex- 








63 


certainty of the expansion program. No 
one could estimate where it would stop. 
Also, defense orders might fluctuate—and 
the payroll with them. This made impos- 
v wae < sible any reasonable forecast of the res- 

taurant facilities necessary. 
at jim ae Dwight S. Wallace, Cessna’s secretary- 
ida pee ere fy ad BB = av treasurer, felt that the obvious method 
co = 4 ; ; was out. While the feeding problem was 
in the mill, the lunch bucket came back 
as the sole sustenance of employees on 
the job, since the nearest restaurant to 
the Cessna factory was more than a mile 
distant. Lunch buckets run too much to 
soggy sandwiches, heavy pie, pastries 
and starches. When the production fig- 
ures on thousands of employees are tab- 
ulated, the results of such a diet reflect 

themselves quickly. 

Wallace called in the experts. He told 
his troubles to E. M. “Pinky” Abbott, vet- 
eran Wichita restaurant man, who in turn 
called upon Billy Welshimer of a local 
restaurant supply house. 

“Maybe I’m looking for the impossi- 
ble,” Wallace told them, “but here’s what 
I want. I want a method that will pro- 
vide top quality food, hot food in bal- 
anced proportions for every worker in 
the plant and the offices. And I want 
them all fed in a half-hour on each shift. 
What are the chances?” 

“It’s a big order,” Abbott said. “How 
many on your day shift?” 

Wallace told him. The figures are a 
military secret, of course. 

“How much floor space can we have 
right now?” asked Welshimer. 

“Well, there’s a room about 40 by 60 
feet, right off Primary Assembly that we 


could clean out—that’s all I can think of 
now.” 


(Continued on page 164) 


Typical lunch scene shows service department 
workers using anything available for tables. 





sion, workers in the Cessna plant brought 
their own lunch buckets or grabbed a 
hasty snack at a small, privately-owned 
restaurant adjacent to the factory. This 
was all right in the days of commercial 
production, but when three shifts moved 
in, the problem of feeding became critical 
—even more critical the night the small 
restaurant was destroyed by fire. 

The obvious procedure was to do as 
others had done—build one or more cafe- 
terias or restaurants within the plant and 
let the employees “pile in.” This would 
require several thousand square feet of 
floor space, along with an army of cooks, 
bus-boys and waiters. It would also re- a% 
quire either a long lunch period or the = , 2 5 
breaking up of each shift into several —_ 
additional “shifts” with their individual 
restaurant times assigned. At best, this 
method would add up to increased over- 
head, decrez.ed production, high meal 
cost. 

Complicating the problem was the un- 
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These carefully planned hot lunches replace the soggy "pie 
and sandwich" meals formerly brought from home by workers. 





A British officer instructs newly arrived U. S. and British cadets in the rules and regulations of the training field. 


U.S. PILOTS- 
THE BRITISH WAY 


by PAUL G. STURGES 


Yank and British air cadets talk over day's flying. Boys lived together. 


WO happenings of major importance 

occurred simultaneously recently at 

the five schools teaching Royal Air 
Forces cadets in this country, yet both 
passed almost completely unnoticed by 
the nation’s press. 

First: the British eliminated the basic 
course, as such, and the basic airplane 
from their training syllabus. The revised 
program calls for transition directly from 
primary to advanced. 

Second: Army Air Force officials dis- 
closed that “limited numbers” of Amer- 
ican aviation cadets had been assigned to 
the British schools for training, thus be- 
coming the first AAF personnel in World 
War II to learn to fly the RAF way. 

Purpose of training U. S. flyers under 
this British system has not been revealed. 
When the initial group arrived at Falcon 
Field, Ariz—only RAF school in the 
west, and one of four Southwest Airways 
training bases in that area—it was stated 
only that: “expanded facilities enable us 
to train additional cadets, and the Army 
Air Force is supplying them.” Rumors 
that the move indicated American per- 
sonnel was preparing to take over British 
training facilities in this country, were 
disposed of by the flat statement: “this 

. is just one more way in which our 
two nations are co-operating for the 
benefit of both and for winning the war.” 

However, since the British training 
program’s results have been battle-tested 
for nearly three full years—and many 
changes have been made in various 
training procedures since that time—it 














schools where they are learning to 
fly by the English two-stage system. 


Photographs from Southwest Airways. 


American aviation cadets are being 
assigned to British-operated flight 


> are Made 







RAF cadet warms up North American "Texan" prior to training flight. British system eliminates basic flight stage. 


appears more likely that the AAF is in 
the midst of a highly interesting compari- 
son of the finished products of both syl- 
labi. 

It is no secret that although the RAF 
program is given in the same total length 
of time and in the same types of aircraft 
as is the American program, the two are 
widely different in many respects. It is 
not simply a matter of terminology, with 
the same topics arranged under two 
headings (primary and advanced) instead 
of three (primary, basic and advanced). 
Yet the two training programs do have 
the same result. Both turn out good 
pilots. To reach this final goal, each 
travels its own path. 

Major difference between the two syl- 
labi lies in the fact that British cadets 
plunge into a diversified training pro- 
gram almost immediately after soloing in 
a primary trainer. Ameriean cadets, on 
the other hand, learn only the fundamen- 
tals of flying in the primary course, the 
more specialized instruction being given 
in the later basic and advanced stages in 
intensive, concentrated amounts. 

For example, before the British cadets 
—and also the Americans now training 
at RAF schools—complete their 70-hour 
primary course, they have been given 
considerable instrument, cross-country, 
night and low flying. In comparison, 
none of these appears in the American 
primary syllabus, which reserves the in- 
itial 60 training hours for only the funda- 
mentals of flying (straight and level, 
climbs, glides, and turns) plus prelimi- 


nary aerobatic maneuvers and one short 
cross-country flight. 

Other differences in actual flight train- 
ing include the greater emphasis of the 
British on steep turns and dives, funda- 
mental to combat maneuvers and the 
more intensive American attention to 


precision flying, learning to make all 
maneuvers without slipping, skidding or 
otherwise changing altitude. Also, un- 
like American cadets, who move from 
field to field for each stage of their train- 
ing, British fledglings receive their entire 
(Continued on page 158) 


Instructor J. M. Smither (right) teaches both American and British cadets. 

































by PETER G. 


Technical Editor, “The Aeroplane,” London, England 


MASEFIELD 


Specialization of aircraft armament for specific tasks has 


made possible the fullest utilization of airplane performance. 


aviation since this war began, one of 

the most prominent has been the de- 
velopment of armament—both offensive 
and defensive—in aircraft of all cate- 
gories. The number of guns carried, the 
efficiency of their installation and their 
hitting power have all been increased 
many times over. In fact, just as spe- 
cialized airplanes are being developed for 
almost every purpose—in place of the old, 
inefficient “general purpose” compromise 
—so also specialized armaments are being 
installed today for specific tasks—dog- 
fighting, anti-bomber fighters, ground 
strafing, etc. 

Spitfires, Hurricanes, Thunderbolts, 
Focke-Wulf Fw-190’s, Wildcats, Flying 
Fortress bombers and a host of others all 
boast the power of their armament which 
has been proved in action. What is not 
so clear is just how good their armament 
is in relation to each other for the job 
that each sets out to do. 

In the past no very satisfactory method 
of assessing the efficiency of the fire- 
power of any individual fighter or 
bomber has been in use. Weight of fire 
in pounds of projectile per minute has 
been quoted and accepted. Yet this 
method cannot set the comparisons in 
true perspective for it takes into consid- 
eration only one quality. Probably its 
popularity has grown chiefly from its ease 
of calculation. 

To gain a broader view, the three fun- 
damental qualities of any gun must be 
considered and assessed. They are: 

1. Rate of fire in rounds per minute 
(or second). 

2. Mass of each projectile in pounds. 

3. The muzzle velocity of each pro- 
jectile in ft. per sec. 

In modern guns the rate of fire varies 
from 85 rounds per minute for the big 
37 mm. cannon up to 1,100 rounds per 
minute for rifle caliber machine guns. 
The weight of individual projectiles va- 
ries from one-fortieth of a pound for rifle 
caliber bullets up to more than one pound 
for a 37 mm. shell and even up to 50 
pounds for the shell of a 127 mm. (five 
inch) gun, which might well be installed 
in aircraft if the slow rate of fire (12 
rounds per minute at present) can be 


A eviss the great advances in military 


multiplied. Muzzle velocities range from 
1,250 ft. per sec. (850 m.p.h.) up to 2,880 
ft. per sec. (1,960 m.ph.). All these 
qualities must be taken into account. 
Ideal armament, obviously, calls for a 
gun which pumps out the greatest num- 
ber of the biggest projectiles at the high- 
est muzzle velocity in the shortest pos- 
sible time. The airplane which carries 
that gun must be able to fly as fast, as 
far and as high as possible and have space 
for a maximum amount of ammunition to 
feed it. Yet, like everything else, a gun 
must be a compromise. If the projectile 
is to be big the rate of fire must be low; 
if the rate of fire is high the duration of 
fire will be reduced. A careful study of 
the various factors involved in different 
tactical duties will suggest which of these 
qualities should be given precedence for 
each particular task. 
In any case two points must be con- 
sidered: 
1. The combined muzzle velocity, 
rate of fire and size of projectile 


of the gun, and 
2. The individual “punch” of each 
projectile. 

On the first point the combined quali- 
ties can be reckoned as the rate of muzzle 
energy expended—in other words, the 
horsepower of the gun. The horsepower 
or firepower of a gun can be calculated 
from the formula: 





Wv?x 
HP. = 
1100 g 
Where w = weight of projectile in Ib } 
v = muzzle velocity in ft. per sec. | wv 2x 


x — rate of fire in rounds per sec, = —— 
32.2 35,420 


On the second point the individual hit- 
ting power or punch of each projectile 
can be reckoned in foot-pounds. A third 
point which must not be lost sight of is 
the necessity for a certain minimum 
number of strikes per second, particularly 
in dog-fighting. 

In fact any gun can be considered as 
an engine developing a certain muzzle 

(Continued on page 86) 





Figure |. 























ARMAMENT DATA 
(Guns arranged in ascending order of horsepower) 








Punch Weight Strikes 
































Rate Rate of 
Caliber of Muzzle (K.E.) Per of Per Sec. 
Fire Energy Projectile Fire 
Type of Gun Rounds Horse- 
Inches MM. Per Min. power Ft.-Lb. Lb. /Min. 

Vickers 303 (1918) Synchronized 0.303 +=«—7.676 = 400=S”s—=«<C:SSs*~C:«é« TA oe 
Lewis 303 (1918) Free-firing 0.303. 7.676 hl 2,240 137 9.1 
German R-M-B M.G-17. Synchronized 0.3118 7.92 600 45 ——s«2,450 156 «10 
Browning 300 Free-fring | (0.300 = 7.62 1,100 75 ~ 2,240 65 = 18a 
Browning 303 Free-firing 0.303 7.676 1,100 772,300 75 ~— site 
German R-M-B M.G-17. Free-firing 0.3118 7.92 ‘1,100 81s 2,450 286 «18.4 
German R-M-B M.G-131. Free-firing 0.5118 13° 900 194 7,200 7 | 
German Oerlikon FF. 0.787. 20 __ 450 201 —s«*14,700_ is ef 9 
GermanMK.101————=*iCCT BS 300 _ 100-208 =~ 68,000. 70 7 
Browning .50 Caliber Synchronized 530... 127 om 27 to 7s 6 
Browning .50 Caliber Free-firing 50 127 750, -296-—S 13,000 —i67)S—=«~‘CSS 
American A.A. Type F 1.4566 37 85 2 329, 127,000 _ __-93.5 1.4 
German Mauser M.G. 151/15. Free- a ai: 
firing 0.5906 15 950 515 17,850 142 15.8 
German Mauser M.G. 151/20. Rae 
Synchronized 0.787 ~—s20 700.——630— 29,700 _~Ss175 11.7 
British Hispano Free-firing 0.787 __ 20 650 _ $632 — 32,200 _162.5 10.8 
German Mauser M.G. 151/20. a 
Free-firing 0.787 20 _ 800 716 29,700 200 13.3 








AIRCRAFT ARMAMENT (Figure 1)—Most of the guns installed in Allied or German fighters and bombers are shown in the 
table above, ranging from the 32 h.p. Vickers gun of 1918, up to the new 716 h.p. German 20 mm. Mauser cannon. 
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General Motors 


The author (right) inspects the Aeroprop which he designed. 


TRA'PROPS 


by T. B. MARTIN 


Designer and Engineer 


Aeroproducts Division, General Motors Corporation 


Greater efficiency is obtained from higher-powered 
engines by the use of counter-rotating propellers. 


props, as they are sometimes called 

first came to the American public’s 

eye in a big way this winter when the 

three major propeller manufacturers an- 

nounced completion of dual rotation de- 
signs. 

Designed as they were to harness big 
engines, of unpublished powers and 
sizes, much credit for the development 
of the dual rotation propeller must go 
to the Army Air Forces which sponsored, 
encouraged and standardized the re- 
search and experimentation with great 
interest and financial assistance. 

For the benefit of the uninitiated, the 
dual rotation propeller is made up of 
two inter-controlled propellers which ro- 
tate in opposite directions on a co-axial 


[) ore rotation propellers—or contra- 


drive shaft. The Wright brothers—in 
the very fields near which my company 
now builds its automatic, controllable 
pitch propellers—fearing that the torque 
reaction of a single propeller might 
throw their craft out of control, used 
two propellers of opposite pitch mounted 
on each side of the engine and driven in 
opposite directions of rotation by chain 
drives from the engine crankshaft. The 
contraprop was further encouraged after 
the first World War, but it was not until 
1930, that greater engine horsepowers 
and greater air speeds made the design 
of the dual rotation propeller a neces- 
sity. 

Briefly, two Frenchmen developed an 
engine for dual rotation propellers in 
1930, for competition in the Schneider 


Cup Races. The idea was never devel- 
oped, however, so it remained for the 
Italians to recognize the value of the 
idea, and Francisco Agello won the cup 
in 1934, setting a world’s record of 440.681 
miles per hour. Two engines, one be- 
hind the other, were used for this plane, 
driving two fixed pitch propellers in op- 
posite directions on concentric shafts. 
Despite their success, the Italians never 
developed the idea further, before the 
war at least. 

Since then, the British, Americans and 
Dutch have developed the idea to its 
greatest proficiency. Fritz Koolhoven of 
Holland, in 1936, developed the forerun- 
ner of the modern fighter plane, using 
dual rotation with a single engine cen- 
tered behind the pilot. 




























































British Combine 


The British have progressed far with 
the dual rotation design, combining the 
characteristics of the automatic, control- 
lable pitch propeller with the contra- 
rotation design. 

Let us consider the steady progress 
towards dual rotation in the last decade. 
Since higher engine powers require more 
propeller blade area, and since there are 
certain practical limitations to increasing 
the width and length of individual 
blades, another solution is to increase 
the number of blades. As many as four 
blades have been used in a single hub. 
More than that would make the hub 
construction unduly heavy and, except 
under flight conditions requiring high 
blade angles, would result in aerody- 
namic interference between blades. Dual 
rotation, on the other hand, permits use 
of six or eight blades, utilizing two nor- 
mal hubs and two different planes of 
rotation. Aerodynamic interference be- 





Contraprops are not a new idea. 


British have been experi- 
menting with contraprops 
for some time. This model 


is on Hawker “Hurricane.” 





tween the oppositely rotating blades is 
of a beneficial nature in that it neutral- 
izes the rotation of the slip stream and 
eliminates the power loss which results 
from that rotation. 

The immediate benefits of these addi- 
tional blades as used by dual rotation 
are: (1)—an increase of as much as five 
per cent in propeller efficiency; (2)— 
improved take-off and climbing efficien- 
cies; (3)—smaller propeller disc diam- 
eters and shorter landing gear; and (4) 
—a torqueless propeller. 

There are, of course, some disadvan- 
tages involved in dual rotation installa- 
tions. A weight increase of approxi- 
mately 10 per cent over a comparable 
single rotation installation is involved in 
the engine and propeller combination. 
However, this may be offset in the future 
by a reduction in the structural weight 
of the airplane, for reasons which will 
be explained later. The complications 





The Wright brothers, in an attempt to lessen torque, used counter-rotating blades. 
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involved in operating the pitch-changing 
mechanisms of each hub simultaneously, 
while rotating in opposite directions, are 
rather great. To make such a mechan- 
ism capable of simple installation and 
service must be the objective of the de- 
signer. This is especially true for mili- 
tary aircraft where frequent and speedy 
service is required under adverse condi- 
tions. 

The advantages of a torqueless pro- 
peller are easy to understand. Since 
pursuit airplanes are using higher horse- 
powers, with little increase in their size, 
the torque force as a result of engine 
power becomes of relatively higher mag- 
nitude when compared with other forces 
acting on the airplane or other forces 
which the airplane must exert to con- 
trol itself. It tends to make the airplane 
roll in the opposite direction from the 
rotation of the propeller. Any fixed com- 
pensation for this torque force must be 
changed for different attitudes of flight 
and different air speeds. Therefore, the 
pilot of a highly maneuverable plane 
must either make frequent trim adjust- 
ments or he must compensate with tir- 
ing pressure on his flight controls. The 
use of a dual rotation propeller in such 
installations makes the handling of the 
plane relatively simple, because the 
torque force of one propeller component 
is completely balanced by the torque 
force of the other in the opposite direc- 
tion. 

Another increasingly large torque force 
imposed on the airplane by the increased 
size of a single rotation propeller is gyro- 
scopic reaction. This reaction has a teff- 
dency to force the plane in a direction 
at right angles to its normal course. [If 
the pilot is nosing the plane downward, 
the gyroscopic tendency is to turn the 
plane to the left. If the pilot is turning 
the plane to the right, the plane has a 
tendency to nose upwards. Much skill 
must be attained by the pilot of a single 
rotation propelled plane to anticipate this 
force and to correct the deviation. This 
gyroscopic tendency is eliminated by the 
installation of a dual rotation propeller, 
and the plane has no will of its own when 
going through violent maneuvers. 

By the elimination of torque and gyro- 
(Continued on page 165) 
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HOUGH they resemble each other 

in general appearance only—and 
not too closely at that—recognition 
students find some confusion between 
the Fw-189 and Lightning (shown to 
exact scale at right). Upon close ex- 
amination, however, it is obvious 
that they are alike only in that they 
both have twin tail booms. In every 
other respect they are different. The 
famed American plane is a high- 
speed intercepter fighter. The Ger- 
man monoplane is an all-purpose 
airplane used for everything from 
ground strafing to ambulance work. 
The Fw-189 wing has a tapered lead- 
ing edge and straight trailing edge; 
the Lightning is almost the reverse. 
The German’s tail booms are thick 
all the way back to the elevator; 
those of the Lightning taper from the 
engines all the way back to a point. 







MISTAKEN IDENTITIES 


Copyright, FLy1nG, Juty, 1943 




































Lockheed “Lightning” 
Span: 52 ft. 


Focke-Wulf Fw-189 
Span: 60 ft. 4 in. 





































CURTISS “OWL” 


Observation 





Copyright, Fiyinc, July, 1943 


PERTINENT Facts: One of the last members of that 
rapidly-becoming-extinct breed, the observation plane, 
the Curtiss Owl (AAF technical designation is O-52) 
still is in use by a number of Air Forces units. 
Powered with a 550 h.p. air-cooled radial engine, the 
Owl has a rated top speed of 220 m.p.h.; cruising 
speed is 192. Range is 700 miles and service ceil- 
ing 21,000 feet. It carries two persons, pilot and 
observer-gunner. Armament is very limited: two 
.30 caliber guns. Wing span is 40 ft. 9% in., length 
is 26 ft. 4 in.; height, 9 ft. 3% in. Gross weight is 
5,364 lbs. In external appearance, the Owl resembles 
in many respects the old Curtiss XF13C, an experi- 
mental Navy fighter. 


Wuat To Look ror: A high-wing externally-braced 
monoplane, the Owl is fully equipped with slots and 
flaps for operations into and out of small fields. The 
fuselage is marked by the large transparent cockpit 
hatch and the landing gear which retracts flush into 
the side of the fuselage. The wing has straight lead- 
ing and trailing edges, with rounded tips, and a 
slight amount of dihedral. The single tail unit is 
cantilever. The tail wheel does not retract. 












Cargo and Transport 










































































Copyright, Fiyine, July, 1943 


DOUGLAS “SKYMASTER” 


PERTINENT Facts: One of the two four-engined trans- 
ports in large-scale production at this writing, the Sky- 
master is being supplied the Army as the C-54 and 
the Navy as the R5D. It also is reported that the 
British will get a number through Lend-Lease. The 
currently produced Skymaster is powered with four 
1,350 h.p. air-cooled engines, which give it a top speed 
with load of 285 m.p.h. Cruising speed is 222 and 
it stalls at 80. The Army-released gross weight 
figure is 52,000 lbs. As a passenger plane it carries 
a crew of six and 26 passengers. Its range has not 
been released. Wing span is 117 ft. 6 in., length is 
93 ft. 10 in., height, 27 ft. 6 5/16 in. This airplane is 
not equipped with armament. 





WuaT To Look ror: The Skymaster is a low-wing, 
tricycle-geared monoplane. The wing has moderate 
leading and trailing edge taper and pronounced di- 
hedral. The fuselage is wide and deep, tapering back 
to the single tail unit. The landing gear is com- 
pletely retractable, the protuberance on the fuselage 
under the tail being a fixed “bumper”. 




































HAWKER “TYPHOON” 
Fighter 


el 


Provisional silhouette, copyright, Fiyinc, July, 1943. 













PERTINENT FACTS: 
most secret British aircraft is the Typhoon. 
single-engined fighter (which helps debunk the conten- 


Newest and (until very recently) 


A huge 


tion that the American Thunderbolt is “too big’), the 
Typhoon is powered with a 2,400 h.p. liquid-cooled en- 
gine. Top speed is 400-plus m.p.h. Landing speed, with 
engine turned off, is 120 m.p.h.; with power on, it is 
105 m.p.h. Wing span is 41 ft. 7 in.; length 31 ft. 11 in.; 
height, 15 ft. 3% in. There are two versions or “marks,” 
as the British call them: the Typhoon IA, with 12 .303 
caliber machine guns, and the Typhoon IB (shown 
here) with four 20 mm. cannon. The first Typhoon was 
flown February 24, 1940. 


Wuat To Loox ror: The low, cantilever wing is un- 
usually thick. In the front view it has moderate in- 
verted gull. There is leading and trailing edge taper in 
the bottom view; the wing tips are rounded. The large 
H-type engine has a deep radiator which projects well 
below the bottom of the fuselage. The single-place 
cockpit sits up high on the fuselage. The tail is of the 
single-unit type. Landing gear and tail wheel are re- 
tractable. 
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HEINKEL He-113 
Fighter 








Copyright, FLyiInc, July, 1943. 





One of the 


PERTINENT FACcTs: 
fighters, the He-113 still is used by the Luftwaffe and 


lesser-known German 


is considered by the British to be a formidable ad- 
versary. Main fault with this airplane, according to 
RAF sources, is that it is an inherently dangerous plane 
to fly, thereby limiting its use in German squadrons. 
Powered with a 1,200 h.p. liquid-cooled engine, the 
He-113 is reported to have a top speed of 380 m.p.h. at 
17,000 ft. Estimated service ceiling is 37,500 ft. Span is 
31 ft., length 27 ft., height 8 ft. Gross weight is 6,000 
Ibs. Armament includes a 20 mm. cannon firing through 
the propeller hub and two 7.9 mm. (about .30 caliber) 
machine guns in the wings. This airplane is a develop- 
ment of the even less successful He-112. 


Wuat To Look For: A low-wing cantilever monoplane 
with moderate inverted gull in the front view and lead- 
ing and trailing edge taper in the bottom view, the 
He-113 follows conventional lines. The liquid-cooled en- 
gine gives the plane a “clean” nose; note that the ex- 
haust stacks sit quite low on the fuselage. The single 
tail unit is marked by its squarish Grumman Wildcat- 
like rudder and fin. The conventional landing gear 
and tail wheel are fully retractable. 
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Army camouflage experts, experimenting with this North American “Mustang,” developed a zebra-like paint job. It is 


expected to confuse enemy gunners. Notice this model mounts two 20 mm. cannon in each wing, but has no machine guns. 


HAVE YOU SEEN? 


An RAF pilot of a Short "Stirling" heavy bomber, one of England's "Big Three,’ faces this battery of instruments. Note 
the American artificial horizon. The button on the control column looks like a machine gun switch, but controls lights. 


British Information Service 











Newsweek 


The Japanese pulled a boner with this picture which they claim is of a Mitchell" running from antiaircraft fire during 


Tokyo raid. The plane actually is a Lockheed "14,"" a Jap-owned transport. 


Acme 


British are quite probably experimenting with new tips for 
"Spitfire's"” wings. Usually, the wing tips are elliptical, 
but in photograph above, the tips are pointed, while planes 
below have square-tipped wings. Photograph above was made 
in England; other during flight over Djerba, North Africa. 
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The “bursts are photo-retouching. 


Acme 


Close-ups of “Liberator and "Marauder" tail gun emplace- 
ments reveal two methods of mounting. A "Liberator’’ gun- 
ner (top) sits between guns in turret, swinging with them, 
while "Marauder" gunner swings his guns, which are mounted 
on a swivel. The tail guns of both planes are .50 caliber. 
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| Learned About Flyin 
From That!—No. 47 


By CHARLES W. SCHLIFF 





‘Flight checks often seem senseless to the student 


pilot, but an incorrect check can cause trouble. 


on the ground, can never be carried 

to the extreme by any pilot flying an 
aircraft out of the lightplane class. The 
same may be said for the lightplane, 
despite the simplicity of its cockpit. 
However, I learned early in my twin- 
engined training that a complete cockpit. 
check is useless without a thorough 
knowledge of the individual instrument’s 
reading and what it is trying to convey 
in its silent, accurate way. Maybe this 
sad tale, with a happy ending, will save 
some other twin-engined fledgling, 
wherever he may be, from having the 
same anxious moments alone in the air 
and later—in the squadron leader’s office. 

On first sight, the layout of the Avro 
Anson’s cockpit causes a student, fresh 
from elementary flying school, to stagger 
a few paces. However, after a two-hour 
familiarization session with your new in- 
structor, plus several hours’ homework 
first night reviewing the instruction, you 
are supposed to be ready for your first 
“flip” the next morning. 

It is a strange sensation to take over 
the controls in the air and no longer 
feel that you are an integral part of the 
plane (as you confidently felt while fly- 
ing those small primary trainers). 

In a surprisingly/short time your solo 
hour approaches, for after all you are not 


[Jon tre checks, both in the air and 





A graduate of the Royal Canadian Air Force 
pilot training program, Charles W. Schliff 
has been relieved from active duty with the 
service and attached to a civilian-operated 
observer's school. ‘'I guess that | am doomed 
to spend this war in a classroom and in 
Canada's peaceful skies,’ he says, ruefully. 











learning to fly but merely acquiring a 
new technique necessary to handle a 
more powerful and heavier aircraft. I 
am sure that first solo, after four hours 
and forty-five minutes dual, was more 
gratifying than it would have been to me 
had I been posted to a single-engined 
training school. After that things began 
to happen fast. 

In the beginning, each solo hour must 
be followed by an hour dual for at least 
five hours. I began to gain more con- 
fidence. The many checks to be made, 
both on the ground and in the air, while 
remaining on the field circuit, started to 
come as second nature to me, with less 
time required to complete each one. I 
was soon tired of buzzing around the 
field and was anxious to leave the “rat 
race” and practice such maneuvers as 
single-engine procedure, single-engine 
turns and the several types of stalls dem- 
onstrated by my instructor. 


The next day, my chance came when 
I was authorized for one hour solo to 
practice single-engine straight flying and 
turns at 3,000 feet anywhere within the 
solo area radius of our field. Now that 
I was turned loose from the crowded cir- 
cuit, I was determined to use every min- 
ute of this hour to work hard on my 
single-engine flying and give my instruc- 
tor a good show on my next dual to 
convince him I was not wasting my time 
taking in the scenery. As the wheels 
were retracting neatly out of the slip- 
stream at the end of the runway, little 
did I realize that they would not feel the 
touch of that strip for days to come. 

At 3,000 feet, I leveled off and imme- 
diately throttled back my port engine and 
felt the strong determined pull of the 
starboard engine as it swung the big ship 
steadily to the port side. After com- 
pleting my single-engine failure check, 
and applying hard right rudder trim, I 
sat quite pleased that I could hold a 
constant heading, altitude and single-en- 
gine cruising air speed. In short order I 
followed with left and right turns, chang- 
ing from port to starboard engines, and 
as the end of the hour was approaching 
I was beginning to believe that I would 
really be able to show my instructor that 
I had made a few degrees of progress on 
my solo single-engine work. 

It was now time to get back and join 
the circuit, but as I pushed the starboard 
throttle forward my tachometer and 
boost gauges told me I was still flying 
single engine. But that couldn’t be, since 
this was my first practice flight and the 
starboard engine should pick up when I 
wanted it to. I soon realized that wheth- 
er I liked it or not, the starboard engine 
was not. going to run under the present 
set-up. For the first time, I started a 
vital action check in earnest, knowing 
that if I failed to locate the source of the 
failure, I would have to land with one 
good engine, as I had been taught a few 
days previously. That engine would not 
pick up while I was descending and rac- 
ing through my vital action check. 

It was no use. I checked everything, 
switches, wobble pump, interconnecting 
cock, oil and fuel pressures, cylinder head 
temperature, gas cocks and gas gauge. 
Gas? Certainly I had enough—didn’t I 
just test my outer tanks and see the 
needle flick up to 17 gallons? But, I still 
had that one good port engine and I was 
losing height at a steep angle purposely 
to join the field circuit at the required 
1,000 feet on the downwind leg. As soon 
as I leveled off on the downwind leg, my 
eyes popped—the gas gauge registered 
empty on the outer tanks. “Get those 
inner tanks on fast, boy, or this will just 
be the beginning of your troubles,” I 
said to myself. At the moment I was 
changing over, the port engine quit with- 
out warning. 

From here on the sequence of events 
is merely a blur in my memory. With 
1,000 feet and 2% more legs of the cir- 
cuit to go, it was too much to expect 
21% tons of bomber trainer to take on the 
aspect of a sailplane. I glided out of the 
circuit, lining up a small field as a nest 
for my lifeless Anson. Why I believed I 

(Continued on page 167) 












ee ee 








when 
lo to 
g and 
n the 
r that 
d cir- 
min- 
n my 
struc- 
ial to 
time 
rheels 
slip- 
little 
el the 
1e, 
mme- 
e and 
f the 
z ship 
com- 
check, 
‘im, I 
old a 
e-en- 
rder I 
nang- 
,» and 
ching 
vould 
r that 


SS On 


1 join 
board 
and 
flying 
since 
d the 
hen I 
heth- 
ngine 
‘esent 
ted a 
wing 
of the 
1 one 
a few 
d not 
| rac- 


thing, 
acting 
head 
auge. 
in’t I 
2 the 
I still 
1 was 
osely 
uired 
soon 
g, my 
‘tered 
those 
] just 
s 3 
[ was 
with- 


vents 
With 
> cir- 
xpect 
n the 
of the 
| nest 
ved I 


July, 1943 








T’S a vital role the Piper HE-1 Ambulance Plane 

is playing . . . a role that is saving many American 
lives! Landing in small fields where most planes could 
not operate, the “Air Ambulance” picks up a casualty 
and carries him, comfortably enclosed under the plane’s 
hinged turtle deck, to a base hospital. It transports 
him with speed that often means the difference between 
life and death. 


3uilt especially for the Navy, it adds another page 
to the story of services rendered our 
Armed Forces by Piper Cub planes. 
The important parts played by this “Air 
Ambulance” and the famous Piper L-4 
“Grasshopper” daily bring victory nearer! 
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And, when peace comes, the lessons learned and 
the developments made during this war will combine 
to bring you a superb peacetime Piper Cub plane. In it, 
you'll fly to your favorite vacation spots and stream- 
line your business trips. Then small airports and high- 
way landing strips will dot the country. And, light 
airplanes will dominate the air just as popular-priced 
automobiles dominate the road! 

FREE BOOKLET ON HOW TO FLY. Send today for your copy 
of the easy-to-understand booklet “You, Too, Can Fly!’’ If 
you also want the full-color Piper catalog, enclose 10c in stamps 


or coin for postage-handling. Piper Aircraft Corporation, 
Dept. PA73, Lock Haven, Penna. 

16mm. SOUND FILM—‘“The Construction of a Light Airplane’ 
now available. For point of nearest distribution, write the 
producer: Supervisor, Audio-Visual Aids, Extension Services, 
Pennsylvania State College, State College, Pennsylvania. 


+ 
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Members of the Women's Flying Training Detachment at Sweetwater, Tex., march past a Stinson "Reliant" used in training. 


FIFINELLA 


By BARBARA SELBY 


Photographs from Army Air Forces 


America’s women flyers have created a wartime 


niche for themselves in ferrying Army planes. 


hard-earned Army diplomas, the first 

23 women flyers to complete special 
training with the Army Air Forces at 
Houston, Tex., are proving that a trained 
woman can take her place in the cockpit, 
relieving fighting men of ferry assign- 
ments. 

The 23 young women, each at least a 
private pilot, were the first in the na- 
tion to tuck their curls into hairnets, ex- 
change pretty clothes for the sober khaki 
of G. I. flying suits, and learn to fly the 
Army way in the 319th Army Air Forces 
Flying Training Detachment. 

Hundreds more are following them to 
seize “the greatest opportunity ever of- 


Aine: with bright silver wings and 


fered women pilots anywhere in the 
world”, as Miss Jacqueline Cochran, first 
woman to fly a bomber across the Atlan- 
tic, describes the training program. 

With Miss Cochran as director of the 
program, training was started last No- 
vember at Houston municipal airport, a 
private contractor giving the flight in- 
struction under Army supervision. 

Proceeding without undue publicity or 
fanfare, the training has continued with 
additional classes starting at regular in- 
tervals. 

Members of the first class were gradu- 
ated April 24 with ceremonies at nearby 
Ellington field, advanced Army training 
base. First to receive her wings was 


Fifinella insignia created by Disney. 


Dorothy Young, wing commander of the 
detachment. 

The 23 Fifinellas—so called because of 
their official Disney-designed emblem, 
the female Gremlin—are now flying from 
bases at Dallas, Tex., Wilmington, Del., 
Romulus, Mich. and Long Beach, Cal., 
ferrying planes from factories to airfields. 

“If Hitler could see what he is up 
against now, the war might be shortened 
considerably,” Maj. Gen. Gerald C. Brant, 
commanding general of the Army Air 
Forces Gulf Coast training center, told 
the graduates at their commencement. 

Miss Cochran, who has acquired many 
piloting honors, said the exercises were 
the “proudest moment” of her life and 
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Drawing from actual photographs 
of Brewster—Bermuda Dive Bombers 















rely on Tires ey 
built for SAFETY 


@ Built by the Brewster Aeronautical Corporation for the 
R. A. F., these Bermuda Dive Bombers have earned their nick- 
name, Blaster . . . with scores of successful missions against 
the enemy. Missions protecting England’s vital shipping lanes 
... sorties over occupied France . . . the North Sea. 


Yet, in action as well as on routine training flights in England 
... R.A. F. Blaster pilots rely to the utmost on their tires. 
For a Bermuda Dive Bomber is heavy, fast . -. its tires must 
safely stand the gaff of strenuous take-offs and landings on 
every- surface ... in any weather! 


And the General Airplane Tire is that type of tire. That’s why 
you'll find Generals on so many types of military trainers as 
well as on fighters, bombers, cargo aircraft, commercial 
transports and even the light ships of the CAP. Yes, 
General Airplane Tires are designed and built to do 
their job safely and well—on the basis of General Tire’s 
long, practical experience in the manufacture of airplane 
tires. Remember, flyers everywhere depend on Generals! 


KNOWN AROUND THE WORLD FOR 
QUALITY AND SAFETY 
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..-in step with General’s forward strides 
in aircraft tire and tube engineering! 


General's unique gland brake was developed and 
perfected by 
smooth braking action with a “soft pedal.” This 
positive action hydraulic brake is engineered, like 
the General Aircraft Wheel, to meet the most 
exacting specifications. 


In fact, tests, far more rigid than any conditions possi- 
ble in actual service, verify the ability of General 

eels and Brakes to surpass Army Air Force, Navy 
Aeronautics Bureau and C. A. 


For major efficiency, combine General Aircraft 


Wheels and Brakes with the General Airplane Tire! 


THE GENERAL TIRE & RUBBER COMPANY 
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meral engineers to give powerful, 


A. requirements! 


See your fixed base operator or write— 


AVIATION DIVISION + AKRON, OHIO 




















Jacqueline Cochran, outstanding woman pilot, heads training program. Indica- 
tive of her ability is the fact she flies Curtiss P-40's and other first-line craft. 


Carol Filmore (in North American 
“Texan") is given pointers by Dot 
Young, first WFTP wing commander. 


flying career. The specially designed sil- 
ver wings were her personal gift to the 
class. 

The first trainees arrived at Houston 
with well over 200 hours already logged 
by each, for a training program which 
originally called for 25 hours in 65 h.p. 
ships, 25 hours in 90 h.p. ships and 50 
hours in 200 h.p. ships. 

As “guinea pigs” they made good, and 
the amount of lightplane time was cut 
down. When ready to graduate, they had 
received almost 200 hours in primary, 
basic and advanced (including twin-en- 
gined) trainers, as well as 30 hours of 
Link Trainer time. The amplified course 
is comparable to that given aviation 
cadets. Plenty of instrument, night and 
cross-country flying is included. 

Trainees undergo a strenuous schedule, 
flying six days a week (and often seven) 
in addition to daily ground school, drill 
and calisthenics. The ground school in- 
cludes courses in mathematics, physics, 
theory of flight, radio communication, 
engines, navigation and meteorology. 

Those who can not keep up with the 
routine are eliminated, but the percent- 
age of washouts is surprisingly low. 
Some of those eliminated find work with 
the training detachment in other capaci- 
ties. 

Praise for its safety record has been 
given the detachment, which experienced 
one fatal crash when Margaret S. Olden- 
burg (wife of a Navy ensign) and her 
instructor were killed on a routine train- 
ing flight. 

Unlike WAACs or WAVES, the “Woof- 
teddies” (derived from WAAFTD) are 
not part of the Army or Navy, but are 
civil service employees. 

While training, they receive a base pay 
of $150 a month, from which they must 
pay board and room. After they become 
full-fledged Fifinelias, they are eligible 
for assignment at $250 a month base pay. 

Explaining the purpose of the course, 
Miss Cochran said: “With the start of 
the war, I became convinced that there 
was a sound, beneficial place for women 
in the air—not to compete with or dis- 
place men pilots, but to supplement them. 

“I flew a bomber to England partly to 
bring out that point, and partly to see 
what the English women pilots were ac- 
complishing and how they were organ- 
ized. On my return, I worked with the 
general staff of the AAF Ferry Command 
for several weeks on a plan which later 
developed. 

“The time, however, did not seem op- 
portune; so, with the blessings of our 
own authorities, I took 25 women pilots 
to England, where they have been doing 
a fine job, flying operational equipment 
behind the lines, including Hurricanes, 
Spitfires and bombers.” 

Since the first class, entrance require- 
ments for the course have been lowered 
to meet recruiting needs. In April, a stu- 
dent permit and 35 hours of flying time 
was the minimum. 

Each prospective pupil must be be- 
tween the ages of 21 and 35, able to pass 
an Army Air Force physical examination, 
and must have a personal interview with 
Miss Cochran or her representative. 

(Continued on page 166) 
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Juterstate 2-6, newest AAF Liaison Plane 


It is significant that the Army Air Forces should model test without reservation ... Franklin air- 
have chosen Franklin power for its newest obser- craft engine model 4ACG-199-H3. 
vation and liaison plane, the Interstate L-6. 
Now in quantity production, this plane is an When the w3 J he s been won, Franklin engines 
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AIRCOOLED MOTORS CORP. 
Syracuse, N. Y. 
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The first Model 31 in flight. Even at that time provision was made in the 
nose for a gun turret. P4Y's will be built by Higgins Co. in New Orleans. 





FTER many months of oblivion, Consolidated’s un- 
usual twin-engined flying boat, the Model 31, once 
again is in the news. This time it probably will stay, 
for it has been designated P4Y by the U. &. Navy’s 
Bureau of Aeronautics. The photographs on this page 


are of the original test airplane. The P4Y undoubtedly 
will have bigger engines, armament and other modifi- 
cations. With this in mind, it is interesting to consider 
the original Model 31 specifications: the engines were 
2,000 h.p. Wright Duplex Cyclones. Span is 110 feet 
(same as the Liberator), length 73 feet, height 22 feet. 
Gross weight was 50,000 lbs. (it carried 52 passengers). 
It is reported that Russia got one of the prototypes. 


The P4Y will be the first flying boat 
incorporating the famed Davis airfoil. 


Some indication of the size of the airplane can be had 
from the passenger door which is approximately man-sized. 
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ast year The Washington Post carried 570,054 
lines, equivalent to 234 full newspaper pages, of 
public relations advertising. This copy came from 
172 national advertisers. Both in number of adver- 
tisers and volume of space The Washington Post 
was far out in front of any other Washington news- 
paper for public relations advertising. And this 
leadership continues in 1943— in the first quarter of 
1943 The Washington Post carried 221,934 lines of 
public relations advertising, equivalent to 91 news- 


paper pages. 
* 


It is onky natural that national advertisers should 
focus their public relations advertising on the Capi- 
tal of the World. In Washington are concentrated 
the men who are responsible for the decisions which 
affect every industry, every company, every individ- 
ual. These men are the most important “public” for 


the advertiser with something important to say. 
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And in addition to being the general headquarters 
of the war effort (and of the post-war planning) 
Washington is also a tremendous consumer market, 
with more than a million and a quarter population, 
drawn from all over the nation. When you talk to 


Washington you talk to all America. 
* 


It is equally logical that The Washington Post 
should be the first choice of public relations adver- 
tisers. The Post is Washington’s most quoted, most 
influential newspaper. It is recognized as “the 
breakfast newspaper of official Washington.” It 
reaches practically every top official in the capital 
every day, and penetrates into the government de- 
partment as no non-Washington medium can pos- 
sibly do. 

* 


The first medium on your public relations adver- 
tising list should be The Washington Post. 


The Washington Post 


EUGENE MEYER, EDITOR AND PUBLISHER 


Represented by Osborn, Scolaro, Meeker & Co. in New York, Detroit, Chicago, St. Louis, and by George D. Close on the Pacific Coast. 
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Be Careful Where You Fly! 


(Continued from page 43) 








So if you’re in the same boat with me, 
an average flyer, not too hot, not too cold, 
I say, “Don’t worry.” If you have to go 
someplace on business and have an air- 
plane available, go ahead and fly it. 
Nobody’s going to shoot you down if you 
follow a few simple rules. 

Those rules came to me, the hard way 
and to save you a few of the trying ex- 
periences I went through I’m citing a few 
examples of what to do and what not to 
do. And for you non-plane owners, and 
non-flyers, I think you'll be interested 
to see exactly how Uncle Sam regulates 
his private aviation during this danger- 
ous period of our history. 

Let’s say you live outside the “filter 
zone” set up on the west and east coast 
and you own an airplane and you want 
to fly to New York on business. First of 
all you must be a possessor of a “rein- 
stated” pilot’s license. This means that 
before you can get off the ground the 
Government is assured of your citizen- 
ship and loyalty. Next you must be the 
holder a radio operator’s license, because 
all planes making cross-country flights 
must have adequate two-way radios. This 
means that the Government will be able 
to contact you in the air and on the 
ground at all times and direct your flight. 

Third, you must let Airways Traffic 
Control know of your route, your des- 
tination, your cruising speed and many 
other little bits of information about your 
flight. Fourth, you must fly from one 


designated field to another, obtaining both 
arrival and clearance papers at each point 
of landing. This latter rule caused me 
great embarrassment and no little con- 
cern when I accidentally violated it on 
my first hop from the coast. This story 
is almost as amusing as it is serious. 

As I have said, I am just an average 
pilot. I knew that flying out of a re- 
stricted zone would make it necessary 
for me to “get on the airways” as soon 
as possible and since the field where I 
was keeping my plane was not on the air- 
ways, I figured the best thing to do was 
to fly to the nearest CAA intermediate 
field and file my flight plan. This proved 
to be Silver Lake on the Las Vegas-Los 
Angeles Airway. 

Early in the morning I took off from 
Olancha Airport on the east side of the 
High Sierras and flew over to Silver 
Lake, where I landed alongside the CAA 
radio shack and filed my flight plan into 
Fort Kingman, Ariz. The flight plan was 
approved by ATC and all went well un- 
til I landed at Kingman for gas. 

“Where is your flight clearance paper?” 
I was asked. 

“They didn’t give me one.” 
innocently. 

“Where’d you come from?” was the 
next question. 

“Silver Lake.” 

The stern-faced airport man pulled out 
a notebook. “Left Silver Lake without 
clearance, eh?” He made some notes in 


I replied 
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"I've probably made a mistake but right now, the way | figure 
it, we should be flying in the entrance to Macy's basement.” 


— 
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the book. “Perhaps you’d better get out, 
mister, we may have some questions to 
ask you.” 

I wasn’t going to be bullied by any 
“gas man.” “Look here” I told him, “I'm 
on my way east. Businsss. Government 
business. I left Olancha this morning 
at five o’clock in order to make Kansas 
City tonight. I’m in a hurry!” 

The airport man pulled his book out 
again. “Left Olancha, hey? Got a clear- 
ance from there?” 

I was beginning to get worried. “No,” 
I told him, “but I was cleared into here. 
I’m on the airways teletype. Call up the 
CAA and ask them!” This, I thought will 
surely prove that I did not fly into King- 
man unannounced with intentions of 
blowing up the town. 

“Makes no difference.” was the reply. 
“You don’t have airport clearance. Your 
ship and baggage hasn’t been inspected. 
Climb out, buddy, and make it snappy. 
You’re in for a long wait!” 

It was in this bitter way that I learned 
that the flight plan you file with ATC 
does not mean that you’re cleared from 
one field to another. The airport clear- 
ance form is a very important piece of 
paper. It attests that you landed at a 
certain time, that you possess a valid 
pilot’s license, that you are on cross- 
country business, and that you do not 
have cameras, guns, or bombs aboard. 
The CAA radio men who give you your 
flight plan clearance do not have time 
to make this inspection, therefore it is 
the job of the airport manager or his 
designated assistant. Only when you 
have a carbon copy of the aircraft clear- 
ance form in your pocket are you safe to 
proceed on your way. 

I cannot go into all the trouble I had 
to go to, to get out of Kingman. Need- 
less to say I did not make Kansas City 
that night, and I considered myself lucky 
to get as far as Albuquerque. 

The next morning I took lesson No. 2 
entitled, “When is a landing field not a 
landing field?” The answer is, when it 
is not designated. 

This brings us back to one of the fun- 
damental precautions established right 
after the war. The Government decided 
that airplanes in flyable condition could 
be hangared only at fields designated by 
them which provided armed guards, reg- 
istrars, and met with the other necessary 
regulations. 

My problem was to fly from Albuquer- 
que to Amarillo—Amarillo at the time 
being in the midst of a heavy thunder- 
storm which the weatherman said might 
or might not break. 

“Give me my clearance,” I told the 
airport manager, “and if the radio, re- 
ports that Amarillo is still closed I’ll drop 
in at Tucumcari until it clears up.” 

“Sorry,” I was told. “Tucumcari is not 
designated.” 

“But it’s on the airways,” I protested. 
“There’s a CAA radio and weather sta- 
tion there on the field.” 

“Tucumcari is not designated,” was the 
answer. 

Suddenly I was graduated out of the 
first grade, “I get it. They don’t have 





DAUNTLESS... Again and Again! 


HAVING BORNE the brunt of the fighting in the Pacific, 
Douglas Dauntless Dive Bombers are now blasting the Axis 
out of Africa. Rear Admiral J. S. McCain, U.S.N.,says:“You 
entire organization has reason to be proud of the performance o 
SB-Ds (Dauntless) which have alone sunk more combatant ton 


nage than all other arms.” DOUGLAS AIRCRAFT COMPANY) 


Inc., Santa Monica, Calif.» Long Beach, El Segundo, Tulsa, 
Oklahoma City, Chicago. 


MEMBER, NATIONAL AIRCRAFT WAR PRODUCTION C 
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NAMES 
the U.S. 
must never 


forget 


..-and design skill that 
gave “interchangeable” 
new meaning! 


MEET THE FLETCHER FBT-2, 
the plastic-plywood trainer that 
doesn’t know its left wing from 
its right—that is, as far as in- 
terchangeability goes. For here 
is one of America’s planes de- 
signed for a specific wartime 
job that uses no right and left 
hand parts, but can interchange 
its right and left hand wings, 
ailerons, flaps, elevators, stabil- 
izers and landing gear, can use 
an elevator for a rudder, a 
stabilizer for fin, and can ac- 
commodate fourteen models of 
6 different engines from 130 to 
285 HP! 

America is proud of the skill 
that engineered such features 
into the Fletcher, cut produc- 
tion time to one-third. Proud 
not only because this means 
more United Nations pilots for 
quicker Victory, but also for 
what it will mean when those 
pilots have shot the last enemy 
out of the sky, when Fletcher 
will join with other leaders of 
our great aviation industry in 
the job of “putting wings on 
the world.” 
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WITHSPEED comparabletothat 
of an electric impulse, aircraft 
control cord transmits the 
pilot’s “message” to ailerons, 
elevators and rudder—but only 
if the cord is right: made right, 
installed right, kept right. Here 
at Roebling we not only make 
aircraft cord “right” as our 
years of experience dictate, but 
maintain a constant program of 
research and development to 
bring it further ahead each 
year. John A. Roebling’s Sons 
Company, Trenton, 

New Jersey. Branches 

and warehouses in 
principal cities. 


STEARMAN 
TAYLORCRAFT 
TIMM 
VEGA 


VOUGHT 
SIKORSKY 


*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 


ROEBLING 


orlicl in The ace 


Meals 


FLYING 


|armed guards and a registrar and all 
those things.” 

He patted me on the head. 
boy,” he said. 

Two hours later I flew south to El Paso 
and took the southern route. It’s a good 
thing that I did because weather ex- 
perts told me that the front stayed be- 
tween Amarillo and Oklahoma City for 
three days. 

This brings up the subject of weather 
information. No longer can you call the 
weather bureau on the phone and say, 
“Give me the weather from Fort Worth 
to Memphis.” You'll be told politely but 
firmly that weather information today is 
military information and cannot be re- 
leased. If you insist that you’re a pilot 
on cross-country business you'll be told 
to come in and identify yourself to the 
chief forecaster. Only then can you get 
weather information. If you want to 
receive this information while in flight 
via radio, you will be furnished with a 
weather code-form and you will be given 
| the weather in carefully coded sequences. 
This way all that Hitler and Company 
| hear on the radio is that Visibility is “R” 
| like in “Roger,” Ceiling is “D” like in 
| “Dog.” Altimeter setting is “E” like in 
| “Easy,” etc. This code changes daily, and 
| if you don’t have a copy of the code for 
that day you’re out of luck. 
| Now let’s take up the case of landing 
|on an undesignated field. Don’t say that 
| you won’t because you might have to. 
| I was on flight plan from Roanoke to 
| Washington, D. C., when I ran into heavy 
| thundershowers. The rain didn’t bother 
|me much since I’d been flying in it for 
| 400 miles, but when ceilings put me down 
| on the tree-tops I turned back for Roan- 
oke only to find that the pass through the 
| Eastern Appalachians had closed in. With 
|the weather bad all around I started 
| looking for the Charlottesville, Va., air- 
port. 

Let me say right here in self-defense 
that it takes a combination magician- 
| bird-dog with a bit of carrier-pigeon 
thrown in for good measure for a stranger 
| to find the Charlottesville airport in bad 
| weather. It seems the map-makers took 
| special glee in slicing up this particular 
| section because it takes three sectionals 
| (Winston-Salem, Huntington, and Wash- 
ington) to find the Charlottesville airport 
|—which, by the way, isn’t at Charlottes- 
| ville at all but at Shadduck, Va. Any 
| way, as you can guess, I was thoroughly 

confused, and after circling the town for 
the better part of an hour with the ceil- 
jing getting lower and finally running 
|short on daylight and gas, I came down 
|on the most heavenly patch of plowed 
| ground I’ve ever seen. 

As soon as I had made sure that the 
|ship was undamaged and had covered it 
las best I could for the night, I asked a 
farmer to take me to a phone where I 
could report the landing. Here, again, I 
had to remember that two divisions of 
the CAA were involved. I called Gor- 
donsville, the nearest CAA radio station, 
to close my flight plan, and then put in 
a call to the CAA inspector at Roanoke 
| to report my forced landing and get per- 
| mission to continue on to Washington in 
| the morning. 


“Smart 





| 
| 
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Because I was nearing the east co 
defense zone, the inspector told me to 
first to Charlottesville and get a n 
flight clearance before proceeding 
Washington National Airport. 

The flight into Washington was 
eventful, and it was quite a thrill to 
Washington tower take me by the 
and lead me all around the Potomac b 
fore finally bringing me in on Runway 

From Washington to New York I 
told to stay on the beam and report 4 
position at every airport I passed. It y 
on that flight, riding the northeast leg 
the Washington range, that I looked dow 
and found myself squarely over what 
peared to be a huge war industry. 
fear of antiaircraft fire came back, 
I hastily told Washington I was on & 
beam but didn’t think I should be. 
the time I finished arguing with 
ground station I was safely past all 
ards. I still wonder who was wrong 
me, the beam, or Airways Traffic Con 

The only other unusual thing about f 
trip came when Richmond Airport g; 
me clearance to Greensborough, N. @ 
and after landing there I was advised th 
Greensborough was not a designated f 
and I could not continue my flight. 
was a case where I felt that I, at least, y 
not to blame. I felt that Richmond sho 
have been sufficiently acquainted with & 
designated fields around that area not 
clear me into one that was not des 
nated. It took the better part of 
hours, and a couple of ’phone calls 
Charlotte, to get the inspector’s approval 
to continue my flight, and even then 
had to drop into Charlotte for inspectié 

After thinking it all over, I have 
to this conclusion: Wartime regulatic 
while admittedly full of red tape, [ 
to make a more exacting pilot of a m 
who flies cross-country. 

Here are a few hints and suggestio 
for those of you who plan extensive fligh 
under present regulations. They are sul 
mitted with a view toward making yo 
flight easier, and speeding up the red tag 
that slows you down and adds hours 
your time on the ground. 

(1)—Learn to fill out your own fiig! 
clearance forms and your arrival notice 
You'll find that it saves a lot of time 
not having to spell your name for the reg# 
istrar, or in not having to repeat yot 
pilot’s license number, or your NC nums# 
ber, or any one of the dozens of o 
pieces of information it is necessary 
give. 

(2)—File your flight plan at the sam 
time you get your weather and ask fe 
confirmation via radio to your plane. 
soon as ATC says it’s been okayed, youl 
ready to take off. 

(3)—When landing for the night ma 
contact with the forecaster before yé 
leave the field so that you will be ab 
to call up from the hotel next day and g 
the early morning weather. This savé 
getting up at five a.m. and going out 
the field, only to learn that the weather 
not flyable over your route. When yé 
contact the forecaster in person, it is ne¢ 
essary to produce your pilot’s identific 
tion, with photograph, and tell him to 
tify the night man of your intention 
call early in the morning. Invariabi 
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Each day the future Bomber Pilots of the United Nations are flying Jacobs-powered twin-engine 
Trainers more than 1,000,000 miles, from United States and Canadian training fields, acquiring 





youl the skill and precision that will devastate the factories and ship-yards, the railroads and power 
aa lines of the Axis—and that soon will blast the way for our Armies to Berlin and Tokyo. 

a Day-in and day-out these sturdy engines are ready to go—from dawn to dusk and into the night 
er ifm —on their essential mission of qualifying the Bomber Pilots for their job of freeing the World from 
7 the ruthless selfishness of Hitler and Tojo. 

a When this job has been accomplished, these sturdy engines will carry millions of free people safely 
n tél and economically on missions of commerce, of mercy and of pleasure. 


JACOBS AIRCRAFT ENGINE CO. 
POTTSTOWN + PENNSYLVANIA + U+S+A-> 
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when you call in the morning for your 
weather, the forecaster on duty will ask 
for your hotel phone number so that he 
e~ call you back, thus identifying your 
call. 

When receiving weather information in 
flight, don’t try to decipher the code as 
fast as the ground station calls it off to 
you. Take a pencil and encircle the code 
letters on your sheet as they are called off, 
and then decipher them later. 

Most runways have now been num- 
bered to correspond with the compass 
heading for that particular landing strip. 
If the tower tells you to land on run- 
way “three-six” that means you will land 
on the north-south runway heading 
north. The last number of the north 
heading, 360 degrees, has been dropped. 
A landing on the east-west runway would 
be on runway “nine.” 


July, 


A word of caution. When asked 
your position, never give it in relat 
to the location of a war industry or Arm 
or Navy field. Also never give 
weather in which you are flying at th 
moment. A grave error would be to gs. 
“I’m flying just under an 800-foot ceili 
10 miles north of Pensacola.” 

Wartime cross-country flying can 
fun if you make it so. It requires clo: 
attention to all details of flying. Pilg 
who have had only a casual acquaintang 
with drift indicators and flight compute 
will find them necessary to figure g 
where they will be at such and such 
time. Wartime flying is a closely coo 
dinated type of flying, but it’s lots 
fun. Remember, if you make a ming 
mistake, you might get bawled out, b 
they won’t shoot you down. 

END 
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horsepower. For instance the 45 h.p. 
German M.G.17 rifle-caliber synchronized 
machine gun is to the 650 h.p. British 
Hispano 20 mm. cannon as the small 
four-cylinder Continental engine is to a 
nine-cylinder Wright Cyclone engine. 

The extraordinary development in air- 
craft armament since 1918, is shown by 
a glance at the accompanying table of 
modern armament. (Figure 1.) We have 
progressed from 32 h.p. in 1918, to some 
716 h.p. today and from a punch of 2,240 
ft.-lb. per projectile up to 127,000 ft.-lb. 
for the 37 mm. cannon—with undoubt- 
edly bigger ones on the way. 

An interesting point is that although 
the punch per projectile of the 37 mm. 
cannon is great this quality is offset by 
its low rate of fire which results in only 
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Number Total 
Airplane of 
Guns 


Comel (191 a) 
S.E. 5A (1918) 
P-36A (1939) 
Deficont 
$-00 (Zero) 
Me-109E 
Tomahawk (P-40D) 
Hurricane | 
Spitfire I 
Me-110C5 
Me-109F 


Hurricane IIB 


| 


Airacobra (37 mm.) 
Lightning 


Firepower 
H.P. 


1.4 strikes per second. Thus, althow 
the big cannon is excellent for shootig 
up ground targets, in which the obje 
tives are in the sights for some second 
it is almost useless in a dog-fight 
which one-fifth of a second is a not uf 
usual length of time for snap shootiz 
Whereas a .50 caliber gun would sco 
two hits in that time the bigger canne 
would not score at all. 

All this raises the question of speci 
armament for special purposes—in both 
the offensive and defensive aspects. With 
a limited and known range of guns from 
which to choose the designer has to de- 
termine his best combination for any 
particular purpose within the limits of 
weight imposed. Let us then consider 
first, which is the best gun for each spe- 


~ OFFENSIVE ARMAMENT 
at es in n ascending | order of striking horsepower) 


Punch (K.E) 
of Biggest 
Strikes Projectile 
Per Sec. Ft.-Lb. 


a. — oon ~ 2,740 
oF "2,740 
92.1 
110 
~ 250 
~ 256.2 
~ 265 


Total Wt. 
of Fire 
Lb. /Min. 


Total 








Airacobra | (20 mm.) 
Hs-129 

Spitfire IXA 

Me-210 Al 
Fw-190A3 
Warhawk (P-40F) 
Corsair : 
Wildcat (F4F-5) 
Mustang IA 
Me-109G 


Thunderbolt 


A 


| 
| 


59.9 
100 





Whirlwind 
Hurricane lIC 





43.2 
43.2 








Spitfire IX B 


43.2 
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116.8 





Mosquito !! 


Beaufighter 10 2,950 


815 153.6 32,200 





OFFENSIVE INSTALLATIONS (Figure 2)—Fighter armament arranged in ascending order of armament horsepower. 
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The bird of man springs from his mind and hand 
_ as he works at the drawing board with pencils. The 
best drawing pencil is none too good for this work. [A777 77a 
We believe we furnish that indispensable part 
in Dixon’s *Typhonite ELDORADO drawing pencils. 


= = = 
7 7 A = 
am. 


*The new booklet describing the Typhonite process is offered to aeronautical 
draftsmen. Write for your copy mentioning this publication. ELDORADO 
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The Indomitable Dutch Know Mam! 
RYAN BUILDS WELL! 


O INTENSE were pre-war aviation preparations in the 
Dutch East Indies that Ryan STN landplanes and sea- 
planes were primary, basic, advanced and blind flying train- 
ers all wrapped up in one. Students went directly from Ryan 
“primary” trainers to multi-engine equipment. When the 
Japs struck, these already overworked trainers were pressed 
into inter-island patrol service and the transporting of per- 
sonnel, strategic materials and medical supplies. 
___How heroically the Dutch proved that Ryan Builds Well! 
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Your War Bonds Can Buy Your Share of the Air Age 


TODAY the extreme demands of war are proving the quality 
of Ryan airplanes, manifolds and major sub-assemblies. 
TOMORROW, when this same quality will be built into 
Ryan products for a friendly world, look for wondrous re- 
sults! Remember, in peace as in war, Ryan Builds Well. 


RYAN AERONAUTICAL COMPANY, San Diego, Calif. fA. Member, National Aircraft War Production Council, inc. 
Ryan Products: Army PT-22s, Navy NR-1s, Army PT-25s, Major Sub-Assemblies and Exhaust Manifold Systems for America’s Most Distinguished Aircraft 
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cialized task; next, what is wanted in the 
various categories of aircraft; and finally, 
how existing types of aircraft meet the 
general requirements. 

First and foremost we can place the 
single-seater dog-fighter designed to 
combat enemy fighters and thus gain the 
command of the air so vital to military 
operations. In this category rate of fire 
is important because of the need for snap 
shooting in the shortest possible interval 
of time. Provided that both the rate of 
fire and the punch per projectile are rea- 
sonably high the gun with the greatest 
horsepower will be the best for the dog- 
tighter because in the expression “horse- 
power” are included all the other rele- 
vant qualities, 

On this basis the best gun for the 
fighter is undoubtedly the 20 mm. Mauser 
M.G. 151/20 when used as a free-firing 
gun, not checked by synchronizing gear 
as on the Fw-190. Although the punch 
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The second important fighter category 
is the specialized destroyer of bombers. 
A really fast two-engined type may well 
prove best for this purpose. From the 
armament viewpoint the chief need is a 
gun with a combination of powerful 
punch per projectile and high horse- 
power. Again the Mauser appears to 
have a slight advantage over the Hispano. 
Although the punch per projectile is 
seven per cent less, the horsepower de- 
livered is greater and no bomber is likely 
to have armor which will resist a blow 
of 29,700 ft.-lb. from the Mauser and 
yield to that of 32,200 ft.-lb. from the 
Hispano. Both the Mauser and the His- 
pano has a clear advantage over any 
other gun for anti-bomber duties. The 
big 37 mm. cannon has too slow a rate of 
fire (and consequently too low horse- 
power) to be effective, although its punch 
is very great indeed. The .50 caliber 
Browning, notwithstanding its high rate 


Figure 3. DEFENSIVE ARMAMENT 


(Bombers arranged in ascending order of striking horsepower) 





Total 
Number Fire 
Airplane of Power 
Guns R 
DH. 4 (1918) 
DH. 9A (1918) 
Do-17P (1939) 
He-111H1 (1939) 
Blenheim 1V 
Beaufort 
Wellington ul 
Do-17Z2 
Boston Ill 
Wellington Ill 
Stirling 
Halifax IIA 
lancaster | 
Me-110C5 
Ju-88A6 
He-111H6 
Marauder 
Do-217E2 
Me-210A1 
Mitchell 
liberator B-24D 
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Projectile 
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74 18.2 
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Defensive Installations (Figure 3)—Bomber armament in ascending order of armament. 


of this gun (29,700 ft.-lb. per projectile) 
is not so high as that of the British His- 
pano cannon (32,200 ft.-lb. per projectile) 
the rate of fire is superior and the horse- 
power is 11 per cent better. The weight 
of the guns is approximately the same. 
There is little to choose between the 
Mauser and the Hispano but on the bal- 
ance the Mauser wins for the dog-fighter 
—reckoned gun for gun. 

When we come to the question of in- 
stallation one further factor presents it- 
self—that of weight. Four Hispanos or 
six .50 caliber Brownings are an approxi- 
mately equal load. The four Hispanos 
will develop a combined total of 2,535 
h.p., score a total of 43 strikes per second 
and have a punch of 32,200 lb. per pro- 
jectile. The six Brownings will develop 
1,776 h.p., score 75 strikes per second and 
have a punch of 13,000 lb. per projectile. 
On the balance, the four Hispano cannon 
would appear the superior armament. 
They would score eight hits in one-fifth 
of a second and in that time deliver a 
bigger punch than the 15 hits from the 
0 caliber bullets. 


of fire, has less than half the punch. 
Thus in both these fighter categories the 
total horsepower of the guns is a re- 
markably good criterion. 

In a third category, that of the ground- 
strafer or tank-buster, punch is the pre- 
dominant requirement. A gun with a 
small punch per projectile will not pene- 
trate the armor. The drawback to the 
big gun is its slow rate of fire—L.4 strikes 
per second for the otherwise excellent 
37 mm. gun. The only solution would 
appear to be to pack as many of the big 
guns as possible into the aircraft, and 
this demands a big airplane. Again gun 
horsepower is the measure of efficiency 
provided that the punch is high. A big 
gun with a small horsepower means that 
the attacking airplane will not have time 
to get in more than one or two shots 
while the target is in the sights. As in 
bombing, concentration of fire is needed 
to achieve results. Either many tank- 
busters with one gun each or fewer tank- 
busters with many guns each provide the 
answer to this problem. 

When we turn to bombers we find that 
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DEVELOPED for the specific 
wartime purpose of training 
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without tying up operational 
ships, the Commonwealth In- 
strument Trainer is an out- 
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ingenuity at work. 

Nothing sensational? Per- 
haps not, in comparison with 
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skyways of Peace. 
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a different set of conditions are required for their defens 
armament. Three qualities predominate: 

1. Range of fire so that fighters can be held off to 
greatest possible distance by the greatest possible 
power. 4 

2. Maximum possible gun horsepower concentrated against 
one target. - 

3. A good all-round defensive field with no blind spotg, 

Range and firepower are bound up with muzzle velocity, the 
mass of the bullet and rate of fire. Thus they are a function 
of gun horsepower. The concentration of fire possible again 
one target is purely a matter of disposition of guns and turrets] 
as is the elimination of blind spots. 

To prescribe an ideal defensive armament for bombers ig 
more difficult than for fighters. What is easier is to say what 
should not be included. Obviously the very big cannon is out 
of the question because of difficulty of aim and slow rate of 
fire. Similarly the rifle-caliber gun should be eliminated to- 
day. The rate of fire is great but the range is small and the” 
horsepower developed is puny compared with the bigger guns.) 

At present the .50 caliber Browning has shown itself to be 
the best all-around gun for bomber defense. This is because 
it is big enough to pack a useful punch at long range and yet 
light enough to mount conveniently in movable positions or in} 
a turret. Nevertheless bigger guns would be an advantage if 
they can be mounted satisfactorily. Again the Mauser M.G, 


151/20 would appear to be the best proposition with the British } 
T I N F 7 Hispano a close second. 


Finally let us glance at existing installations and attempt to 
kf t! assess their merits. In Figure 2 some of the better-known } 

Oo r r e a a s 7 fighters are set out in ascending order of the horsepower de- 

2 veloped by their guns. A point which should be included in 

Hirohito—you're going to take it from Guadalcanal to the | the assessment but for which complete figures are not available 

crest of Fujiyama and the sooner you get used to the idea | *§ the duration of maximum firepower. About 30 seconds is a 
the easier it's going to be for us. We know you're not going a4 rgd for a cat gan — today agg the Fw-@ 
to be a pushover—neither is Hitler, but when we get through cee te wate Se eS — wi 8 Cee ae 


A 2 ‘ f iad @ b maximum intensity of only eight seconds. 
with him—brother, you're next, in spades! Remember, we Through the examination of the potentialities of armament, 


guys that do the fighting don't waste time boasting and | horsepower has been shown as the best guide to efficiency 
there are 130,000,000 of us, Hirohito! | provided that the punch per projectile is adequate for the 
| particular job in hand. This has a great bearing in assessing 
the merit of the armament of the various types of fighter. 
SPECIALIST TRAINING COURSES FOR WOMEN Posse no ae + Agee gag. ergo 
i e various types (in which speed, c , ceiling and maneuver 
Age 18 to 40, Radio Code, Radio Maintenance, Instru- would have to be considered) the following would appear to be 
the order of the aggregate of the desirable qualities on a basis 
of armament alone: 
SINGLE-SEATER, SINGLE-ENGINED DocG-FIGHTER 


Send for our free beautifully illustrated 24 page booklet giving 1. Supermarine Spitfire 1X (four British Hispano cannon), 


iati ialist . Address Dept. 3 2,535 gun h.p. 
details of our aviation specialist courses P 2. Republic Thunderbolt (eight Browning 50 caliber), 220h 


BUY MORE WAR BONDS! gun h.p. 

3. Messerschmitt Me-109G (three Mauser cannon, two 
M.G.17 rifle-caliber), 2,238 gun h.p. 

ANTI-BOMBER FIGHTER (DESTROYER) 

1. Bristol Beaufighter (four British Hispano cannon, six 
| Browning rifle-caliber), 2,950 gun h.p. 

2. deHavilland Mosquito II (four cannon, four rifle-caliber), 
2,836 gun h.p. 

3. Westland Whirlwind (four British Hispano cannon), 2,535 
gun h.p. r 

GROUND STRAFER AND TANK-BUSTER 
1. Hawker Hurricane IID. 
2. Bell P-39 Airacobra. 
SCHOOL OF y WAP Vener, ag sous hamper " ‘ 
n interesting point is the poor showing of the Fw-190. 

3240 N, W. 27th AVENUE © MIAMI, FLORIDA | This is because the Mauser ioe are “saahenad to res 
through the propeller and consequently are slowed up in rate 
of fire whereas the outboard cannon are the relatively ineffi- 
cient 201 h.p. Oérlikons. The Germans have made surprisingly 
Address | poor use of their high quality gun. 
Unfortunately the Typhoon cannot be quoted in the table 
City nor can any figures be given at this writing for the Hurricane 
tank-buster except to say that it has heavy-caliber guns [two 


bs: tractors lo 40 mm. cannon.—Ed.] and is a marked advance over any pre- 
ious airplane in this category. The Hurri led t i 
UNITED STATES ARMY AIR FORCES Sie ans Made ie oda ko ee 


fighter armament from its early days when it was the first air- 
CIVIL AERONAUTICS ADMINISTRATION plane to appear with eight machine guns, then with 12 ma- 

ROYAL AIR FORCE chine guns and was the first fighter to mount four 20 mm. can- 
non. The 12 machine gun and the four-cannon Hurricanes 
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provide an interesting contrast. The 12- 

) gun Hurricane IIB packed 220 strikes per 
minute for 922 h.p. compared with 43 
strikes per minute and 2,535 h.p. for the 
four cannon Hurricane IIC. 

Looking back to the earlier fighter 
armaments we see one reason why the 
Hurricanes and Spitfires of 1940 tri- 
umphed in the Battle of Britain. As a 

» dog-fighter the Messerschmitt Me-109E 
opposed to them had not only a poor 
armament horsepower (491 h.p. against 
the British 616) but also a miserable rate 
‘of fire of 35 strikes per second compared 
with the RAF’s 147.2 per machine. In 
those days of little armor the punch per 
projectile was not of the importance it is 
today so that the 2,300 ft.-lb. of the Brit- 
ish machines was adequate. The total 
weight of armament of the Hurricane I 
in 1940, was 461 pounds. Today, with 
four cannon, that has been increased to 
876 pounds. 

All through, the German fighters show 
to disadvantage. As a dog-fighter the 
rate of strike of the Me-109F is poor and 
even the new Me-210 compares poorly 
with its counterpart the deHaviliand Mos- 
quito. 

In defensive armament the Allied types 
show the same superiority. The superi- 
ority of the Fortress, closely followed by 
the Liberator, shows up well. Both can 
focus as a maximum more firepower on 
one target than any other bomber can 
bring to bear in all. This firepower is 
also more than that of any enemy fighter 
except the Me-109G and decidedly better 
than the Fw-190. How superior the big- 
ger guns are to the .303’s of the British 
bombers is shown by the Lancaster’s 
maximum of 616 h.p. against one tar- 
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get compared with the 2,072 h.p. of the 
Fortress. Yet the Lancaster has a maxi- 
mum of 147.2 strikes per second on one 
target against the maximum of 87.5 strikes 
per second for the Fortress. 

Again, examination of the data indi- 
cates one reason for the poor showing of 
the Luftwaffe against the British fighters 
over England in 1940. The Heinkel and 
Dornier bombers which formed the bulk 
of the raiding forces could bring only one 
gun and 81 h.p. to bear on any single 
target—less than one-eighth of the fire- 
power which a single British fighter could 
direct against them. 

All the evidence suggests that the best 
measurement of the efficiency of an air- 
plane gun is on a basis of horsepower just 
as it is for an aero engine. If punch 
per projectile is taken into account as 
well, a full measure of efficiency is pre- 
sented in the same way as the combination 
of horsepower and rated weight forms the 
best standard on which an engine can 
be judged. 

There is no doubt that in the Mauser 
M.G. 151/20 the enemy have a fine gun, 
but the British Hispano 20 mm. cannon is 
so near it in quality that there. can be 
next to no difference in practical result. 
In the 50-inch Browning machine gun the 
United States has produced the finest 
bomber armament for present-day 
mountings. 

Certainly both British and United 
States designers have made far better 
use of the available material than have 
the Germans. The result, combined with 
high performance in the aircraft on which 
they are installed, is qualitative superior- 
ity in the air. 

END 








Good Pilots Will Never Come Cheap 


(Continued from page 59) 








school or on a visit to Grandmother’s. 

Aside from the pay and the responsi- 
bility involved, it might be noted that 
tomorrow’s airline pilot will make yes- 
terday’s seem elementary. The peace- 
time pilot of 1950, is destined for a rdéle 
that combines the highest requirements 
of an astral navigator, electronics expert 
and the physical coordination of a Na- 
tional Open champion. In addition, this 
1950-brand of pilot must have the ability 
to sort, judge and decide the manifold 
questions that will attend the global op- 
erations of very expensive aircraft. 
Skippers of ships like the Queen Mary 
and the Normandie, who are offered the 
use of life boats as a last resort, drew pay 
that dwarfs that of today’s airline pilot 
possessing no such alternative. 

Often when riding as a passenger on 
an airliner, I have taken a seat in the 
rearmost of the cabin and watched the 
reactions of the passengers when the cap- 
tain strolls aft. This man really gets the 
“size-up.” If the air is smooth and the 
sun basks evenly through the windows 
- the “size-up” is casual, but if the plane 
is tossing and there is nothing but soup 
outside, the inspection accorded the cap- 
tain is fun to watch. 

A smart, clean, buttoned-up pilot starts 
a favorable reaction and, strange as it 


may seem, the patrons welcome a touch 
of gray at the temples or slight paunches 
and wrinkles under the eyes as long as 
those paunches aren’t big enough to 
carry one’s young in and they seem the 
product of wind and weather rather than 
dissipation. The debonair lad with the 
jaunty air and the cocked cap may be 
thoroughly capable and even more so 
than his aged colleague. The lad will 
make a hit with the vacationing debu- 
tantes but the general manager in Seat 
Six would rather view the whiskers. 
Seat Six writes the checks and will 
cheerfully pay for judgment, whether 
real or evidenced. 

There will be a good number of pilots 
after the war. There will be good ones 
and second-rate individuals just as there 
are varieties of men in every business. 
Laws of economics are not going on a va- 
cation just because the Air Age is here. 
Pilots on the New York, New Haven and 
Northern will be chosen according to 
their quality and ability as will the boys 
on the run between Miami and Karachi. 

My tickets—and, I believe, those of 
most all other travel-wise patrons—will 
be purchased from the airline that places 
quality first and foremost on its pilot re- 
quirements, 

END 





VENTURA ror 
VERSATILITY! 


...Vega engineering 
gives this bruiser 
its wallop! 


SALUTE THE VENTURA, one of, 
the toughest two engine bomb- 
ers turned out yet. With a top 
speed of enough miles an hour 
to make a lot of headaches in 
certain quarters, and a great 
enough range to be able to 
reach those same quarters 
quite systematically, this tough 
customer combines extreme 
maneuverability and enough 
guts and go to pull a string of 
gliders at a nice clip! Not to 
mention the five 50-caliber gun 
positions from which it can spit 
a glowing trail of death at 
venturesome enemy fighters. 

Planes like the Ventura are 
not turned out by trying to 
accomplish everything in one 
bundle. You have to know 
what you want—and then get 
it! America is proud of Vega 
for its outstanding job of get- 
ing what it wanted in this 
rough-and-tumble bomber de- 
signed for specific wartime 
jobs. And America knows that 
the same spirit of knowing 
what it wants and getting it 
will rule Vega’s contributions 
to American wings in the days 
of clear skies and happy land- 
ings that lie ahead! 


MAKING aircraft control cord 
to fit diverse conditions calls 
for versatility too—like putting 
an aluminum overcoat on 
Lock-CLap Control Cable, a 
Lockheed-conceived, Roebling- 
developed ‘cable that mini- 
mizes effects of stretch and 
temperature change, keeps 
controi cables from going 
sloppy. John A. Roebling’s Sons 
Company, Trenton, 

New Jersey, Branches 

and “Jarehouses in 
Principal Cities. 


*In — ee Soames messages, Roebling salutes 
each member of the aircraft industry in turn. 


ROEBLING 
ssaasiglecthnt lhe tits 











_AAnnouneing the 


ATAN }, 
College 4 


NOW .. spartan is a greater “University of Aviation” than 
ever! This school’s department of aeronautical engineering— 
already acclaimed for its fine equipment and technical training 
—has been given full recognition as a COLLEGE OF AERO- 
NAUTICAL ENGINEERING. 


The College of Aeronautical Engineering is:— 


%& Recognized and accredited by the Okla- * Intensified war-time scheduling enables 
. students to earn 133 credit hours in 20 
homa State Regents for Higher Education. months 


* Affiliated with Oklahoma State System * Graduates of the Aeronautical Engineer- 
ing Course receive the degree of Associate 


of Higher Education. in Arts in Aeronautical Engineering. 


Aeronautical Engineering offers one of the greatest opportunity fields in aviation—now and 
in the future. Aeronautical engineers are urgently needed. The success of America’s air 
power in the war, and her continued supremacy of the air after victory, depends largely 
upon an adequate supply of trained aeronautical engineers. 

Just think . . . in 20 months you can earn your degree at the Spartan College of Aeronautical 
Engineering—wunder the most advantageous conditions available at any aviation school in 
America! This degree will make you a valuable man to your country—will put you in line 
for higher grades and ratings when called to military service. As an experienced aero- 
nautical engineer after the war, you'll be ready for an important lifetime career in the 
greatest “Age of Flight’ the world has ever known. 

Train now for YOUR aeronautical engineering career in aviation—at the Spartan 
College of Aeronautical Engineering. NEXT SEMESTERS START JUNE 21st and SEPTEM- 
BER 20th. 
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SPARTAN is the outstanding civil aviation training center in America—an authentic “University of Aviation” 
where the highest ideals of educational training are maintained. Whatever type of aviation career you choose— 
Aeronautical Engineering or Airline Maintenance Engineering, Commercial or Airline Pilot, Aircraft or Engine 
Mechanic, Weather Forecasting, Airline Communications, Instrument Technician—Spartan offers you advantages 
obtainable at no other school of its kind. Continue your education . . . increase your value to America now ... be 
ready for a lifetime career after the war. Mail the coupon today! 























t The attractive Engineering Building prominently located on the Spartan campus. This building is designed 
especially for training aeronautical engineers and is one of the most modern to be found at any aviation school in 
the United States. At Spartan all technical subjects are taught by thoroughly skilled and highly educated engi- 


neers who have had practical experience in the industry. The entire course is planned with a conception of 
maximum usefulness to the student in making his career a success. 


SCHOOL OF AERONAUTICS 


DIVISION OF SPARTAN AIRCRAFT COMPANY 


/| AERONAUTICAL ENGINEERING 


DIVISION OF SPARTAN SCHOOL OF AERONAUTICS 


SPARTAN SCHOOL OF AERONAUTICS—Captain Maxwell W. Balfour, Director CHECK COURSES YOU PREFER 
Address Dept. F-73, Tulsa, Oklahoma f oe Aeronautical En- Airline Communi- 
Send me your new Catalog, describing in detail the SPARTAN courses I have checked, also stating tuition and gineering cations 
ving expenses. CD AirlineMainte- Private Pilot 
nanceEngineering Course 
(C Commercial Pilot Weather Fore- 
2 Airline Pilot casting 
Address - Commercial instrument 
Flight Instructor Technician 
Airline Service Women’s In 
A&E) Mechanic strument Tech- 
C Aircraft or Engine nician 
Mechanic 


Name.... 


iiietnetimnain 





U.S. AVIATION 
COMMUNICATIONS 


Told for the first time by officers of the Air 
Ferces, Signal Corps, and Navy, officials and 
communications experts of the CAA and the CAP 





HE editors of FLYING’s sister publication; 
RADIO NEWS, are proud to present the fir t 
complete report of U. S. Aviation Communitay 
tions at War! .. . Graphically portrayed in ¢ 
Special 503-aialine June Issue by officers of the 4 
Forces, Signal Corps, and Navy, officials and.co 
munications experts of the CAA and the 
Illustrating the vital role of modern equi 
and methods in global war and thes 
strides made in the development < 
communications equipment, Because | 
time paper curtailment, the print order on h 
important issue has been strictly eter: if ve 
are unable to obtain a copy from your newsdealer, 
we suggest that you borrow one; and if you a” 
secure a copy, please share it with someone else, 
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Pilot Pool 


(Continued from page 49) 





nautics, who says of their services: “Many 
of these boys, who have performed out- 
standingly in the war theaters, got their 
initial flight training on ‘puddle jumpers’ 
in the prewar days of the CPTP. We 
don’t claim to have made military pilots, 
but our program taught them how to fly 
and turned them over to the armed serv- 
ices for training in combat tactics.” 

Of the 79 men who raided Tokyo with 
Jimmie Doolittle, 19 had received some 
CPTP training, according to Mr. Stan- 
ton’s records. In the Navy, 17 pilots of 
the famous Fighting Squadron Six 
downed 27 Jap planes in the first Nip at- 
tack on our newly won positions in the 
Solomons. Six of the 17 started in the 
CPTP. 

Lieut. Joe Shaffer, credited by the 
Army with the first Nazi plane shot down 
in the European theater, took CPTP pri- 
mary and secondary training at Long 
Beach, Calif. 

Lieut. John Boll, who got his primary 
and secondary flight training with CPTP 
at Huntington, W. Va., earned the Silver 
Star for his flying in the retreat from 
Burma where he assisted in the evacua- 
tion, under Japanese fire, of more than 
5,000 wounded sailors and refugees. 

Another Silver Star went to Lieut. 
Raymond Holsey, a CPTP boy from Al- 
tus, Okla., for his part in the Flying Fort- 
ress raids that sank or damaged four Jap 
ships at Rabaul. 

At Midway, Ens. Milton “Junior” 
Tootle and Lieut. Pren Moore were 
among those who had trained in light- 
planes. Tootle bagged a torpedo plane at 
Midway, his first engagement, just as it 
was about to attack his carrier. Moore 
got the DFC for manning a gun whose 
gunner was out of action, driving off Jap 
fighter planes, extinguishing a fire in his 
bomber and administering first aid to 
three wounded members of the crew. 

Perhaps no bigger dividends materially 
were ever paid off on 34 hr. 10 min. flying 
time in the CPTP than in the case of 
Lieutenant Yenalavage of Kingston, Pa. 
He was a bombardier in a Liberator 
worth hundreds of thousands of dollars 
when both its pilot and co-pilot were 
wounded in a raid over the German sub- 
marine base at Lorient, France. Yena- 
lavage went back to the sound principles 
he had learned in “puddle jumpers,” took 
the controls and flew the big four-en- 
gined plane home safely. 

The records of CPTP boys began at 
Pearl Harbor, where Lieut. George Welch 
got one Jap plane on his first flight from 
the stricken fields. He came down, re- 
loaded and refueled and went back up 
and got another Jap before the raid was 
over 

This sort of thing has gone right on 
Since, to Capt. Joe Foss of the Marines, 
recently arrived back in this country 
with a score of 26 Japs in the Guadal- 
canal area. Captain Foss got his primary 
and secondary flight training in the CPTP 

(Continued on page 100) 
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planned for this moment 
six years ago 


It wasn’t easy to line up that Zero in 
front of those blazing guns. It took 
months to train an American pilot, 
thousands of man-hours to knit his 
fighter together. And we like to think 
a little idea we had six years ago helped. 

In 1937, 100-octane aviation gaso- 
line wasn’t used commercially. It wasn’t 
used at all except in a few mili- 
tary aircraft. But Standard of 
California thought 100-octane 
gasoline would boost plane 
performance skyhigh, so we 





started to manufacture it. 


STANDARD OF 


Today we're thanking our lucky stars 
we took that gamble. The “know how” 
Standard acquired six years ago speeded 
immeasurably our wartime swing to 
greatly increased production, aided de- 
velopment of super fuels to help paint 
more tiny Rising Sun flags on victorious 
American fighting planes. And when 
bomb loads become payloads, 
that “know how’”’ will pave the 
way for new, better Standard 
Aviation Fuels and Lubricants 
to aid airmen in putting the 
peacetime world on wings. 


CALIFORNIA 
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ARCTIC REHEARSAL...AT 76° BELOW 


into the stratosphere. 


Today’s demands on men and planes 
and equipment are the most severe 
the world has ever known. Battle- 
grounds have advanced into the 
sub-stratosphere— where even over 
the equator temperatures are scores 
of degrees below zero. 


No radio equipment could re- 
main operative under such condi- 
tions until scientific research solved 
the problems of tuning controls 
freezing, sensitive relays jamming, 
electrical adjustments changing and 
wires snapping. Without research, 
radio and electronic systems fail in 
these frigid temperatures where our 


men and planes are fighting in their 
conquest over cold and altitude and 
the enemy. 


To permit accurate scientific in- 
vestigation of these problems, RCA 
recreates this intense cold in its lab- 
oratories, cold that is 9° lower than 
the stratosphere temperature, cold 
that equipment such as the ice- 
sheathed transmitter shown above 
must withstand for endless hours. 
In these icy chambers RCA engi- 
neers are looking ahead to the fu- 
ture, solving the problems that will 
be encountered as our fighters and 
bombers operate higher and higher 


Daily these engineers patiently 
work, subjecting equipment to tem- 
peratures as low as —76°, testing 
and retesting until operation is sat- 
isfactory—until dependability is as- 
sured. Thus RCA research helps to 
make our aviation radio equipment 
more efficient, more powerful, and 
more reliable in performing its vital 
tasks. 

That’s one reason, too, 
experts say: “For results 
in aviation radio per- 
formance, consult RCA 
research.” 


RCA AVIATION RADIO 


RCA Victor Division * RADIO CORPORATION OF AMERICA * Camden, N. J. 
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Usually, we associate war with a bedlam of noise 
... Shrieking shot and shell and grinding, clanking 
tanks. But there are times—especially in this war— 
when silence is golden . . . when the element of 
surprise weighs heavily in the plan of battle. 

Into these plans, gliders fit as neatly as a nickel 
in a pay phone because gliders come and go with- 
out a sound and each one packs a mortal wallop in 
its crew of armed-to-the-teeth, air-borne infantry. 


Designing and building these gliders for the 








Army Air Corps is our war-time job here at Waco 
. .. here and in the plants of a dozen-odd other 
plane builders using Waco design and engineering 
supervision. It’s a job that allows no time for the 
building of the famous Waco planes you’ve come to 
know so well... but when you look at it as the 
means of catching some arrogant storm trooper 
with his pants not only down—but off, you can see 
that our job is not without its compensation. 
THE WACO AIRCRAFT COMPANY, Troy, Ohio. 


Swann, 


AIRPLANES 
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(Continued from page 97) 
while he was a student at the University 
of South Dakota. 

The list is not complete. For, almost 
daily, as citations are published from 
Africa, from the Pacific, from Alaska and 
India, a college or a former CPTP opera- 
tor writes in to Washington with a proud, 
“That’s our boy!” 

With the first of last July, when CPTP 
became wholly engaged in training Army 
and Navy enlisted reservists, the picture 
began to change. Joe Doakes was no 
longer a college boy. Training centers 
became Army barracks. Contractors 
housed and fed, as well as taught, their 
candidates on a full time basis. And 
something more than the good old Army 
grouse began to pour in on headquarters 
in Washington. The complaints, many of 
them signed, ran all the way from stu- 
dents who thought they were getting in- 
sufficient food to operators who shrieked 
to high heaven that they couldn’t get 
enough parts to keep their airplanes in 
the air. 

But the greatest complaint came from 
the fact that a large proportion of the 
students in the new program were en- 
listed reserves on inactive status and no- 
body knew how to pay them. However 
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President Roosevelt has signed the 
McCarran bill to enable the CAA to pay 
these enlisted reserves at the rate of $50 
a month as if they were—as they really 
are—on active duty. 

Another serious situation arose as fa- 
cilities became unavailable to carry pri- 
mary students on into secondary, cross 
country, Link-instrument, instructor, 
pre-glider and other courses. As a re- 
sult, the CAA found itself with thousands 
of boys who had completed their ele- 
mentary courses, were enlisted reserves 
in the Army but completely at a loose 
end. This situation reached an acute 
stage about the time President Roosevelt 
issued his manpower directive of Decem- 
ber 5, last, which prohibited voluntary 
enlistment in the Army and Navy or the 
reserves. It was not until three months 
later that the Army found a way, under 
this directive, to provide further recruits 
for the aviation cadet program by admit- 
ting qualified 17-year-olds, qualified en- 
listed men already in the Army and 
draftees who could qualify before avia- 
tion cadet selection boards and who vol- 
unteered for induction under this pro- 
gram. 

The Navy accepted the, value of CPTP 
training more heartily than the Army al- 
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"And this is Mr. Harrison, our belly gunner . . 
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most from the beginning. It has contin- 
ued that support. Even at present the 
Navy is insisting that its trainees under 
the revised program go ahead on the cur- 
riculum and schedule it had found pre- 
viously satisfactory. As a consequence 
some operators who found it impossible 
to meet the new Army specifications 
shifted over and secured Navy contracts, 
Subsequently, however, the Navy is fol- 
lowing the Army practice of concentrat- 
ing this training in larger units. As a 
result, some of the smaller Navy con- 
tingents may be wiped out as their pres- 
ent students complete their assignments. 

R. McLean Stewart, recently put in 
charge of the whole program for the De- 
partment of Commerce, believes the pres- 
ent plans will produce more pilots and 
more total flying training than the older 
scheme. Besides, he says, pilots will be 
trained more to specific needs of the 
Army and Navy. 

“The country,” he says, “is actually 
suffering from a surplus of 36-hour pilots. 
Those physically and otherwise fit are 
being absorbed as rapidly as possible for 
further training as combat pilots. But 
there is at present a great gap, which we 
hope to close, in the training of these 
36-hour boys for such non-combat but 
military flying as transport, ferry and 
service pilots. 

“It is for this reason that we are anx- 
ious to expand the facilities for cross- 
country, Link-instrument and instruc- 
tors’ courses. It did not prove possible, 
through shortages of all sorts of facilities, 
to take care of all these advanced stu- 
dents under the program as it has worked 
since last July 1. I believe we have ar- 
rangements well in hand now to provide 
both the planes, the instructors and the 
fields where this slack can be taken up.” 

The students are already at hand to 
meet Mr. Stewart’s hopes. As of the end 
of April there were slightly more than 
30,000 trainees enrolled in and working at 
all phases of the program. 

One of the really sad casualties of the 
change in program is the primary and 
pre-primary glider aspirant. It is now 
admitted that the Army’s first estimates 
of requirements for these men was high. 
There is an apocryphal story in the cor- 
ridors of the Army’s Pentagon Building 
about the glider program as it was 
planned in the light of the first reports 
of the battle of Crete. Subsequent anal- 
ysis of that battle showed that the Ger- 
mans made much less use of gliders than 
had first been reported. But estimates 
were requested from several sources as 
to the number of glider pilots the Army 
would utimately need. The crux of the 
story is that the functionary who finally 
made the estimate on which the program 
was planned, instead of averaging the 
various estimates, just added them all up 
and reported the total! 

Now, however [see “One-Way John- 
nies,” Fiy1nc, June, 1943—Ed.], the Army 
program has been fitted to the factual 
reports of requirements for each of our 
theaters of operation and the program is 
going ahead full throttle with the ad- 
vanced training of glider troops. It will 
still leave a considerable number of boys 
who had primary glider training without 








J 








July, 1943 FLYING 


nder 
cur- 
pre- 
lence 
sible 
tions 
“acts, 


At Night 


A-P PISTOL ROCKET | 
PATENTS APPLIED FOR \-F VE LLOW CLOUD 
MARK I Page 
PATENTS APPLIED FOR 
RED PARACHUTE FLARE MARK I 
Minimum Altitude 700 feet 
Fired from Standard 1.5 
calibre pistol. 


Hand-held, High-Visibility 
Moke Signal. Disiegee! 
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MILITARY PYROTECHNICS 
MERRICK, L. I., NEW YORK 
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--.in pioneering 
with parts and 
hydraulic equipment! 


FIRST TO DEVELOP and pro- 
duce an all-welded stainless 
steel military airplane — the 
BT-12 illustrated above! First 
to develop a new, faster meth- 
od of taping fabric-covered 
wings! First to replace old- 
fashioned “ducks” with new 
“Spline-Locks” to speed loft- 
ing! First to develop a light- 
weight long-reach jaw for rivet 
squeezers, enabling women to 
take over what had been strict- 
ly a man’s job! 

America can be proud of 
Fleetwings! Proud for the pio- 
Neering spirit that developed 
these Fleetwings “‘firsts’’—not 
only because they speed train- 
ers, fighter and bomber parts, 
and hydraulic equipment to 
our Army and Navy, but also 
for the part they and other 
Fleetwings developments will 
play in preparing American 
Aviation to meet the air needs 
of the Peace! 





PIONEERING has produced a 
number of notable “firsts” in 
the design and fabrication of 
control cords. To take but one 
example, Roebling is pioneer- 


ing right now in producing 
complete pre-assemblies of air- 
craft control systems to speed 
up plane output! And with the 
Roebling engineers and work- 
ers who produce these weapons, 
as well as the cords and fit- 
tings which go into them, the 
utmost in quality is another 
control cord “first”! John A, 
Roebling’s Sons Company, 
Trenton, New Jersey, 
Branches and Ware- 
houses in Principal 
Cities. 





NAMES 
the U.S. 
must never 


forget 


AERONCA 
AIR CRUISERS 
BEECH 
BELL 
BOEING 
BOWLUS 
BREWSTER 
CESSNA 
COMMONWEALTH 


CONSOLIDATED 
VULTEE 


CULVER 


SS 
WRIGHT 


DOUGLAS 
FAIRCHILD 
We FLEETWINGS 
FLETCHER 
FORD 
G&A AIRCRAFT 


GENERAL 
MOTORS 


GOODYEAR 
GRUMMAN 
HOWARD 
INTERSTATE 
LOCKHEED 
MARTIN 
McDONNELL 


NORTH 
AMERICAN 


NORTHROP 
PIPER 
REPUBLIC 
RYAN 
STEARMAN 
TAYLORCRAFT 
TIMM 
VEGA 


VOUGHT 
SIKORSKY 


WACO 





*In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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further opportunity of continuing it. 
Every disposition is shown to use these 
boys in some other allied field. 

The main War Training Service of the 
CAA now has the green light. With the 
McCarran bill providing pay for enlisted 
reserves, the list of training centers is 
being expanded. The list is flexible, as 
some of the colleges have found that they 


| are better adapted to give enlisted re- 
| serve and other Army and Navy courses 


in engineering, ordnance; pre-medical, 
etc., than they were for flying training. 
But there will be some: 300: flying train- 
ing centers by midsummer. 

To fill them it is planned to induct 
some 14,000 boys from the four eligible 
categories each month. That is almost as 
many each month as were engaged in the 
old CPTP courses during any one college 
semester. In addition the training of be- 
tween 12,000 and 13,000 enlisted reserves 
will be continued, more pleasantly and 
more profitably for all concerned. than 
was possible before the signing of the 
McCarran pay bill. 

Under the arrangements with the War 
Production Board, Mr. Stewart now feels 
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assured that airplanes ample for the ad- 
vanced training of all activities will be 
available at reasonable prices to both the 
CAA and its WTS contractors. Ample 
supply of maintenance materials and 
spare parts are also: available under ef- 
fective priorities, Mr. Stewart says, for 
the advanced training planes and the ele- 
mentary lightplanes in use. He feels that 
a reasonable supply of non-combat pilots 
will come out of the final working of the 
advanced training programs, while the 
college program of familiarization flights, 
along with the ground courses which the 
Army has prescribed, will produce the 
pre-primary cadets which the Army 
needs for further development into com- 
bat pilots. 

Like all other similar flying, of course, 
the centers for these programs of train- 
ing have had to be moved back from the 
seaboards. Wherever possible, however, 
a certain number of centers have been 
placed as close to the Army’s dividing 
line as possible; so that even students 
from the coastal areas will be within rea- 
sonable reach of a training center. 

END 
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photographers, gunners, bomber and ra- 
dio operators—airfield control can be car- 
ried on directly with the aircraft by the 
radio control in the central control tower 
on the field. Where student pilots are 
using non-radio equipped trainers, such 
as the Fairchild Cornell, the light sig- 
nals used at both the central control 
tower and at the mobile field tender are 
the only means of communication be- 
tween plane and ground. The mobile 
field tender is in constant radiophone 
contact with the central control tower. 
Girls now are being trained to help in 
operations at these main control towers, 
some already being used at the larger 
fields where commercial as well as RCAF 
operations are carried on. 

The mobile field tenders have come 
into being as a safety measure and to aid 
student pilots who have to land at run- 
ways some distance from the central con- 
trol tower. Students, with all their at- 
tention centered on making a good land- 
ing on the runway, have been known to 
forget to lower their landing gear. Or 
they may not be aware of aircraft di- 
rectly below or above them; they do not 
always watch the central control tower 
because they are too busy making a 
landing. For such students, the airfield 
tender on the runway often is a life 
saver, for a light signal shining right into 
the aircraft from below or a flare going 
up alongside the aircraft draws imme- 
diate attention, tells the student pilot 
something is wrong. He will not come 
down until the cause for the red signal 
has been overcome. Taking off, the run- 
way tender flashes green when the run- 
way is clear, red when the aircraft, about 
to take off, has to wait for other aircraft 
about to land. For an emergency such 
as an approaching storm.or to have the 
aircraft return to the field at once, a 
white light signal or flare is used. Sim- 


ilar signals: are given by the central con- 
trol tower when there is no mobile ten- 
der. The runway control tender handles 
all traffic on the: runway, signals all air- 
craft coming in or taking off, whether 
carrying student pilots or others. 

With many aircraft using a training 
field, smoke pots are used to: indicate 
changing wind directions. All aircraft 
are advised to stay in the air until the 
smoke pot has been set out and wind 
direction: indicators have been changed. 

To mark runways in winter when 
heavy snowstorms come up: and quickly 
cover them with snow, at most airfields 
small evergreen trees or shrubs have been 
planted at spaced intervals. As these: are 
seldom snowed over, the line of small 
trees marks the runway clearly when 
the rest of the field is covered. 

Records are kept of infractions of air- 
field regulations by both the mobile and 
central control towers. Most records are 
kept at the central tower, where also: is 
kept a list of all incoming and outgoing 
airplanes. Because training at RCAF 
stations goes on 24 hours a day, a staff 
of six men is maintained at each mobile 
control tower, two men taking an eight- 
hour shift at a time. Similarly, at the 
central control tower the staff operates 
on the eight-hour shift basis, with three 
shifts every 24 hours. 

The system of the mobile and central 
control towers has proven highly suc- 
cessful at RCAF training stations. It has 
resulted in cutting down accidents, and 
giving better control of traffic on. the field. 
As a means of safety precaution it has 
warranted the cost and time in training 
special men for the control job. The use 
of mobile runway control towers has met 
a wartime need in giving better control 
over the many training planes using a 
field. 


END 
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Pilots from 29 Countries Trained at Southwest Airways 


Men from 29 countries have been sent to Southwest Air- 
ways for Primary, Basic or Advanced flight instruction 
~—training which helps keep their flags flying as symbols 
of freedom over every continent. * There is every facility 
available at our four fields to equip these young men 
for the job ahead: to give them skill superior to the 
enemy...to handle themselves effectively in hazardous 
operations... complete their missions and return safely 
home with ship and crew. * Testament to how well they 


have learned is more than just the many citations and 
decorations earned in combat on every fighting front. It 
is the hundreds of other planes which fly today in every 
corner of the world, too—transports, trainers, cargo 
liners—all with men at the controls who earned their 
wings with the Thunderbird. * In learning to fight and 
fly together, they also are learning to keep the peace 
together, uniting still further the nations of the world 
for the peace-time understanding which is to come. 


sOU T 4 Ww & ST A : RWAYS Phoentx, Arizona 


THUNDERBIRD FIELD © FALCON FIELD ¢ SKY HARBOR ¢ THUNDERBIRD u 
TRAINING THE FINEST FIGHTERS TODAY, THE FINEST FLYERS TOMORROW 
CONTRACTORS TO THE UNITED STATES GOVERNMENT © UNITED STATES ARMY * UNITED KINGDOM GOVERNMENT 
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A “Dauntless” takes off on AEROLS* 
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Nemesis of the Nipponese navy, the Douglas" Daunt- 
less’ is the world’s hardest hitting dive bomber. 


Because this outstanfling plane is equipped with 
Aerols, it performs with effortless ease the exacting 
job of taking off or landing on an aircraft carrier. 


The “Dauntless” is only one of many planes that 
are equipped with Aerols. For Aerols are used 
on every type and size of plane, functioning 
efficiently on every terrain and in every climate. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION e - CLEVELAND, OHIO 
Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 


and buses, and Cleveland rock drills for mining and construction work. 





*THE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR; THE NAME 
FROM THE WORDS “AIR” AND “OIL"—THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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Installation requiring operator to use both hands for 
control levers eliminates danger of crushing fingers. 











The universal gate guard (above) makes it impossible for the operator 
to accidentally have his hand caught between the jaws of a punch press. 


ACCIDENT PREVENTION 





William S. Rhodes 


facturing history have safety engineers 

been faced with so many and complex 
problems. At this time, they are en- 
deavoring to maintain good safety rec- 
ords while their manufacturing facilities 
are expanding, production is increasing 
under terrific pressure and relatively in- 
experienced men and women are being 
hired in ever increasing numbers. 

Especially true in the aircraft industry 
is the gigantic problem of the safety en- 
gineer. Here, older men—many of whom 
had retired years ago from jobs calling 
for different skills—and women experi- 
enced in only the rudimentary mechanics 
of their automobile and washing ma- 


Prscturing never before in U. S. manu- 


‘ 


IN AIRPLANE PRODUCTION 


by WILLIAM S. RHODES 


Chief Safety Engineer, Douglas Aircraft Company, Inc. 


Unskilled men and women are operating the latest types 


chines are being hired to fill positions 
at the latest types of production ma- 
chines. And, it is the job of the safety 
engineers to train these workers into ef- 
ficient safety-minded employees. 

There has been an increase in a nine 
months period by nearly 2000 per cent 
in the number of women productive em- 
ployes in the aircraft industry. In Oc- 
tober, 1941, there were only 1,900 women 
employed throughout the U. S. in actual 
aircraft production jobs. But, in July, 
1942, the number of women workers in- 
creased to 39,000. This rate of hiring 
women has increased since then and 
will increase in the future. [Fully 70 
per cent of aircraft jobs are expected 


of machinery. Their security is in the hands of safety engineers. 


Photos from Douglas 


eventually to be filled by women.—Ep.} 

Every attempt has been taken to keep 
these women from becoming injured. 
Thus far, this attempt has been rather 
successful, due probably to the fact that 
women have been held back somewhat 
from the more hazardous jobs. How- 
ever, sooner or later, women will have 
to be put on all operations. 

One of the main problems in the han- 
dling of women in the industry is that 
of getting them to wear safe, sensible 
clothes; to leave off jewelry and to wear 
proper shoes. 

The employment of women as punch 
press operators has focused attention on 
the problem of guarding punch presses, 
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Accident toll has been sharply reduced by using 
two-hand controls on all punch press equipment. 


for, in the aircraft industry most of the 
lost-time accidents occur on these ma- 
chines. In order for women to operate 
such presses safely, it was not a question 
of guards, but of re-designing the fixture 
so that the operator would not have to 
hold the part in the machine. Now, the 
material is placed under the die, and 
both hands must be used to operate a 
two-handed tripping device. 

Volunteer safety organizations are 
being organized all along the Pacific 
Coast. They consist usually of a man in 
each department who, along with his 
regular duties, is appointed as a safety 
inspector. He is given a safety button 
and a weekly report book containing a 
couple of hundred form pages as well 
as a copy of the safety rules and regula- 
tions created by his company. He uses 
the book to report unsafe and unsatisfac- 
tory conditions in his department. He 
is required to report weekly on these 
conditions, being responsible to his su- 
pervisor or foreman. The volunteer 
safety man does much to assist the de- 
partment heads in their work, since in 
aircraft the supervisor or foreman has 
an average of 400 men in his department 
and is kept busy. This makes it impos- 
sible for him to see everything. At the 
Douglas Aircraft Company, regular din- 
ner meetings are given for the volunteer 
safety inspectors, at which time they are 
shown safety pictures and other material 
to further their safety education. At 
these meetings, members of the manage- 
ment are present to encourage the in- 
spectors in their work. 

Once a month a complete inspection is 
made by the Plant Safety Inspector and 
the supervisors or foremen and the vol- 
unteer safety inspectors go through their 
departments checking every item on this 
report. The following items are examined 
and checked: 

Aisles, floors, mats, storage racks, scrap 
disposal, wrenches, hammers, chisels, 
hoses, motors, electric cords, jig plat- 
forms, air hoses, lights, working area, 
head clearance, method of handling, stock 
pileage, equipment used, ladders, ropes, 
slings; cables, and chains, trucks, equip- 
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ment used in lifting and handling, eye 
bolts, fire hazards, dust and fumes, chain 
falls, stairways, panel board areas, crane 
cables and hooks, eye protections, re- 
spirators, gloves, clothing, machine 
guarding, and unsafe practices. A space 
on the report is left for recommendations 
and for the date and time the inspection 
was made, how long it took and the sig- 
nature and clock number of the em- 
ployee who made it. 

When this inspection report is com- 
pleted, it is checked. Then a memoran- 
dum and copy report are sent to the su- 
pervisor. If necessary a few things are 
pointed out to permit him to do better 
from the standpoint of safety. A copy 
of the note is also sent to his immediate 
superior. 


Strong suction pulls fine particles down 
through grilled floor of sandblast room. 
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Lateral slot ventilation for trichlorethylene degreasers reduced 
danger of the operator absorbing poisonous elements in his system. 


In order to overcome the possibility 
of placing an employee on a job that 
would aggravate an existing or arrested 
condition in his or her health, many air- 
craft plants give pre-employment exam- 
inations; these consist of x-rays, blood 
tests, etc. Douglas Aircraft, in addition, 
requires all employees operating sanders, 
grinders, sand blasters, and those work- 
ing around acids and paints, to submit 
to a thorough check every six months, 
when they are re-x-rayed and exam- 
ined. Blood counts are taken on those 
who work around lead pots, paints, de- 
greasing and other operations where 
solvents vaporize and where they are 
exposed to breathing the fumes. This 
procedure has been helpful in showing 
up any harm to the employee’s health, 
and the man is then shifted to other work 
in time to conserve his health. 

In aircraft, trichlorethylene degreasers 
are used. No mention was made of lat- 
eral ventilation when these machines 
were bought, but about the only way that 
concentrations can be kept below 200 
parts per million—a safe limit—is to ap- 
ply lateral ventilation on both sides of 
the tank. One hundred and fifty lateral 
feet of air per minute should flow to the 
slot of the tank. This is a slow flow and 
should not draw heayily upon the fluid 
supply. Operators of degreaser tanks 
aré rotated at least once a month, giving 
a man a month on and a month off of 
the degreasing job. This permits his 
system to clear if he has become exposed. 

There is also a similar problem in the 
anodizing department where vapors are 
created by the solutions of dichromate 
crystals and acid. Since these vapors 
may cause lung trouble and ulcers in 
the nasal passages, it becomes necessary 
to use lateral ventilation on the tanks. 
The lateral slot should surround the tank 
just above the fluid level and there 
should be at least 2,000 linear feet per 
minute at the slot to insure safe opera- 
tion. 

Paint dipping should have lateral ven- 
tilation to prevent the operator from 
breathing aromatic solvents consisting of 

(Continued on page i116) 
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THEY’LL/Z STRIKE AT DAWN 


America’s greatest weapon — no longer 
a secret to our enemies—is its unsurpassed 
capacity to turn quickly and capably from 
peacetime to wartime production. 


It is the war job of Grand Rapids Industries 
to mobilize the skilled experience and large 
volume output of its plants in Grand Rapids 
for the building of aircraft. In record-breaking 
time have already come thousands of wood- 
built wing and tail surfaces for our giant fleet 
of troop-carrying, attack gliders . . . and many 
other important assemblies and parts for fight- 
ing aircraft from nimble liaison planes to giant 
bombers. 


GRAND RAPIDS 


MONUMENT SQUARE BUILDING 
1§ Plants Famous for Fine Furniture United in Production for the Aircraft industry 


For aircraft, more production is available 
from Grand Rapids Industries’ capacity of 
more than 2% million feet of production floor 
space; from its hundreds of modern wood- 
working machines; its pace-setting research, 
engineering, and technical staffs; its available 
supply of skilled labor. 


If it can be built of wood — Grand Rapids 
Industries will build it ... fast . . . in volume 
. . . to precision specifications. Inquiries are 
invited and will receive immediate executive 
attention. 


INDUSTRIES, Inc, 


- GRAND RAPIDS, MICHIGAN 
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ELECTRIC EARS 





The tiny recording device as it is in- 
stalled in the leading edge of a wing 
(above) and, left, the two-ounce con- 
trivance's minuteness is shown in con- 
trast to a hand. 
however, have saved lives and millions 
of dollars by detecting plane flutter. 


These electric ears, 


Glenn L. Martin engineers have reduced the 


vibration problem to a matter of mathematics. 
Photos from Martin 


INY electric ears weighing no more 
than two ounces have saved many a 
test pilot’s life, many millions of dol- 
lars, and man-hours tied up in the proto- 
types of new planes. They do it by run- 
ning down to its various lurking-places 
that great aeronautical mystery—fiutter. 

Flutter, in engineer’s language, is “a 
peculiar resonant condition of surfaces 
wherein aerodynamic energy is absorbed 
by the structure, resulting in larger and 
larger amplitudes of displacement until 
structural failure occurs.” In plain talk, 
flutter is a vibration which increases in 
amplitude until major airplane structural 
parts such as wings or tail surfaces ac- 
tually tear off in the air. 

Back in 1936, when planes began to 
become bigger and faster, that was hap- 
pening to big new experimental planes 
more often than anyone cares to remem- 
ber. If the test- pilot survived the ex- 
perience—a few now and then did—he 
might be able to report: 

“I was making about 200 miles an hour 


when I felt the wings getting ready to 
go. I hit the silk.” 

That meant that about 200 mph. 
was presumably the critical speed at 
which flutter took place in the wings 
of the experimental plane, and so would 
take place in the wings of production 
models built from it. But engineers didn’t 
like to deal with “presumable” figures, 
especially when those presumable figures 
were reached at the cost of a smashed 
plane and perhaps a cracked-up pilot. It 
was evident that if planes were to con- 
tinue becoming bigger and faster, a war 
of extermination would have to be fought 
against the hidden and inscrutable enemy 
—flutter. 

Glenn L. Martin Company engineers 
accepted the challenge by setting up a 
department new to aircraft plants—a 
vibration department. Composed of 
young and enthusiastic engineers, the 
group was charged with the task of 
tracking flutter into its secret and in- 


nermost lairs. Their first move was to 
work out methods and equipment for 
predicting the imminent approach of flut- 
ter before it could actually appear and 
tear the airplane apart. 

It was already known, of course, what 
causes flutter to appear. Take a wing, 
for example. A common cause of flutter 
in wings is the “getting together” of the 
vibration of the wing itself and of some 
part attached to it, say an aileron. Once 
the two vibrations got together—and in 
spite of very careful mathematical cal- 
culations they sometimes did get together 
—the wing was pretty sure to come off 
in midair with dramatic suddenness. 

What the Martin-devised equipment 
set out to do was to check the mathe- 
matically-predicted vibration of the wing 
and, at the same time, of the parts con- 
nected with it, and record their frequen- 
cies on graph paper. Back in the office 
vibration engineers studied those graphs, 
predicted at what point the frequencies 
would harmonize—in other words, at 
what speed the wing as designed would 
part company with the plane. If that 
speed was well above any speed the plane 
could possibly make, they knew the wing 
was safe. 

Having verified by a combination of 
mathematics and testing the safety of 
that particular model of plane from the 
peril of flutter, the vibration engineers 
used their equipment to carry their test- 
ing a stop further. By means of specially- 
devised vibrators placed inside the lead- 
ing edge of the wings, they produced in 
normal flight artificial vibrations of an 
intensity that would be encountered up 
near the flutter speed of the plane. 

While this was going on they, of course, 
watched the oscillograph closely and as 
soon as they saw flutter conditions ap- 
proaching they shut off the vibrators. 
The records thus obtained they used to 
verify their mathematical calculations of 
the flutter speed of the plane, which in- 
formation became valuable in the design- 
ing of even larger and faster planes. 

Thus was verified the assertion of Wil- 
liam K. Ebel, Martin vice president of 
engineering and himself a famous test 
pilot, that the present-day test pilot is 
no longer a breakneck daredevil, but a 
calm scientist. 

Both method and apparatus were de- 
vised by Dr. Edward E. Minor and an 
associate, and turned over to the vibra- 
tion department. Dr. Minor is manager 
of the Martin Development Section. 

As soon as the new equipment and 
methods had passed the acid test of 
proved accuracy, the vibration depart- 
ment made a major contribution to the 
aircraft industry by publishing _ its 
“Graphical Solution to the Phenomenon 
of Flutter.” Shortly after that they were 
called upon by the Navy to apply their 
equipment and methods to the largest 
flying boat ever built—the Martin Mars. 

END 
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: It points to Freedom of the Skies 


n- With serene, majestic dignity the monument to Washington points to freedom of 
the skies. That freedom of the skies shall be protected in the future, only by the 
superiority of aircraft. And so we pay tribute to every person and corporation 
ost engaged in the production of more dependable aircraft and accessories, to speed 
is the day of Victory. 


ROMEC PUMP COMPANY « ELYRIA, OHIO, U.S.A. 


an Manufacturers of Aircraft Pumps and Accessories 





ir FIRST IN DEPENDABILITY 
BUY WAR BONDS 









































Htigh performance and safety factor are 


obtained from a relatively low power source. 


Photos from Piper 


New Piper trainer has wing span of 34 feet, overall length of 22 ft. 10 in. 
With a top speed of 150 m.p.h., it cruises at 135 m.p.h. Range is 700 miles. 







Power in the prototype is supplied by a 130 h.p. Franklin six-cylinder horizon- 
tally-opposed engine, carrying it smoothly through all conventional acrobatics. 
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The Piper Aircraft Corporation's new PT trainer makes its entrance into the low-wing airplane field. 


PIPER PT TRAINER 


designed for multi-purpose training 

and marking the company’s entrance 
in the low-wing airplane field, is now 
showing exceedingly well in extensive 
flight tests at the factory. 

Intended for use either as an Army- 
Navy primary trainer, or for WTS sec- 
ondary work, this new airplane reflects 
Piper’s manufacturing and design experi- 
ence in that its high performance and 
safety factor are obtained from a rela- 
tively low source of power. In effect, the 
airplane not only meets the early re- 
quirements of primary flight training, but 
it also serves in the training transition 
period when a higher degree of maneuv- 
erability is desired. 

In the prototype, power is supplied by 
a 130 h.p. Franklin six-cylinder horizon- 
tally opposed engine, but this can be 
increased considerably without making 
structural changes since the plane has a 
wide margin of safety. However, no in- 
crease in horsepower seems imperative 
since the airplane will smoothly carry 
through all the conventional acrobatics 
without “stalling out.” 

Utilizing a modified version of the air- 
foil section used on its sister Piper train- 
ers, the new craft shows excellent stall 
and spin characteristics as well as a land- 
ing speed of less than 50 m.p.h. At the 
same time, it takes off readily, aided by 
an efficient set of NACA slotted flaps. 

In addition to the flaps, the ship has re- 
tractable landing gear, the retracting 
mechanism now being operated by hand. 
However, future production models will 
have electrical gear operation. The gear 
is self-locking through an irreversible 
screw mechanism and there are visual in- 

(Continued on page 119) 


A COMPLETELY new Piper airplane, 
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SAVE TIME 


TO SPEED VICTORY 


SAVING TIME is of vital importance, for every second saved 


hastens victory and brings us that much closer to peace. 


Time is saved and precious machine hours are gained on 
many operations through the use of South Bend Lathes. 
Their wide range of spindle speeds permits machining 
work with maximum cutting tool efficiency. Their versa- 
tility keeps setup time to a minimum — adding hours to 


machine output on short runs or when product specifica- 


Write for our new Cata- 


log No. 100C showing tions are frequently changed. Conveniently placed, smoothly 
lathes for every class of 
work — engine lathes, operating controls contribute to an ease of operation that 
toolroom lathes, and 
turret lathes. reduces fatigue and increases manpower efficiency. 


Most important of all time-saving advantages is South Bend’s 
dependable precision which assures maximum production 


even when extremely close tolerances must be maintained. 


SOUTH BEND LATHE WORKS 


South Bend, Indiana Lathe Builders For 36 Years 
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Stratotrainer crew exercises to remove nitrogen from blood stream, thus preventing “bends.” 
Training is followed by assignment to “Flying Fortress” altitude test plane (in background). 


The STRATOTRAINER 


Photos from Boeing 


and medical data concerned with 

stratosphere flight are hoped for re- 
sults of a novel low-pressure chamber 
recently developed by Boeing Aircraft 
Company’s’ Seattle engineers. This 
chamber is also being used for the train- 
ing of AAF multi-engined bomber crews. 

Named the Stratotrainer, this test unit 
is capable of simulating altitude condi- 
tions equal to or above 50,000 feet and 
it can create a climb from sea level to 
35,000 feet within 242 minutes. 

The Stratotrainer, it is believed, will 
be responsible for many new develop- 
ments in operations in excess of 40,000 
feet and the high rate of climb possible 
through its use will enable a study of 
“aeroembolism,” a danger to which high 
flying pilots are exposed and which is 
somewhat similar to the “bends” of deep- 
sea divers. 

The interior of the Stratotrainer is 
equipped with headphones and, in addi- 
tion, a public address system assures 
constant communication between the 
crew and those outside the chamber. 

Oxygen fed to the men comes through 
demand and constant flow type feeds. 
Also inside the chamber are manometer 
boards, potentiometers and oximeters 
which give training crews practice 
under actual high altitude conditions. 

A refrigeration unit, mounted atop the 


Neo discoveries in high altitude flying 


chamber, causes temperature changes in- 
side the chamber which aids in the du- 
plication of conditions in the strato- 
sphere. 

The size of the unit permits simul- 
taneous training of a complete flight 
crew. The Stratotrainer ascent by a flight 
test crew actually is a final examination, 
culminating several months of intensive 
training. Those who successfully pass 
this test are then ready to take their 
part in Boeing’s continuous quantitative 
high altitude research program. 

Men, garbed in high altitude flying 
suits, don oxygen masks and exercise 
for 30 to 40 minutes prior to entering the 
chamber. After the crew enters, the door 
is sealed and the motors begin pump- 
ing the air out of the metal cylinder. 

The crew men need not fear for lack 
of air to breathe, as they inhale pure, 
dry oxygen through oxygen masks. When 
the desired altitude is attained, one of 
the crew members simulates a faint. 
Another must remove the oxygen mask 
and fit the inert individual with an emer- 
gency mask. At the altitude of 35,000 
feet, there is a 30-second margin of 
safety in which this has to be ac- 
complished, otherwise the man without 
his mask would go into a coma and die. 
While the change is being made, an ex- 
perienced man in the crew supervises the 
process, and if need be lends a hand. 


The process is repeated until each 
member of the crew has had his mask 
changed at high altitudes. It has been 
found that, in the performance of their 
duties at high altitudes in a plane, crew 

(Continued on page 119) 


Dr. Moss, 


watches at 


inventor, 
first test. 


turbosupercharger 
Stratotrainer's 











INDUSTRIAL 





ich 
sk 
en 
pir 








USE CHAMPIONS AND 
FLY WITH CONFIDENCE 


SPARK PLUGS 
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The light in a pilot’s eyes 


HERE’S something about a perfectly perform- 

ing aircraft engine that makes a pilot’s eyes 
shine. Unconsciously he is probably reflecting the 
confidence he places in it. 


He undoubtedly does not think of its marvelously 
ingenious construction, the vital roles played by 
hundreds of precision parts each with its own 
specific job to do. No, to him it’s one single me- 
chanical marvel, with a distinct personality, which 
he has learned to know and respect because he has 
found it dependable in situations involving life 
or death. 


The Champion Spark Plugs we manufacture for use 
in aircraft engines of every size are built with this 
in mind. Ours is just one component with one vital 
job to do in any engine it goes into. But it is a vital 
product—vital because it must not fail. We never 
want that light in a pilot’s eyes which bespeaks his 
silent trust in us to be suddenly extinguished by the 
bitter disillusionment which failure of our product 
would mean. 


That’s the kind of responsibility we honestly feel for 
every Champion Spark Plug made by us—that is the 
trust we have undertaken and will not fail to meet. 
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AUTOMATIC RIVET-BUCKER 


WO automatic rivet-bucking tools have 

been placed on the market by the Aero 
Tool Co., Burbank, Calif. Designed so as 
to buck rivets automatically, these tools 
now are available in both portable and 
table models. 

The portable bucker has an air cush- 
ioned head bar. Perfect alignment and 





Table model automatic rivet bucker. 


rivet set is always assured. The portable 
bucker is constructed of cast steel gun 
clamp and bucking head and has a heavy 
tubular steel yoke. The bucker, the Aero 
Tool Co. announces, comes either with or 
without a pistol-type rivet gun, and is 
available in several sizes. 

The table model incorporates the same 
features as the portable, with the excep- 
tion that the gun is operated by foot 
lever. This model uses a button type 
gun. 


AIRCRAFT ‘PICCOLO’ VALVE 
SINGLE housing of a multiplicity of 
valve units which discharge into a 

common return line has been developed 

by Kenyon Instrument Co., Inc., for use 
in high pressure aircraft hydraulic sys- 
tems. 

The new combination multiple check- 
relief valve assembly, known as the Pic- 
colo valve because of its shape, central- 
izes the thermal expansion relief valves 
of several closed hydraulic systems and 
simplifies service maintenance through 
the location of this assembly in a readily 
accessible spot on the aircraft. 
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Kenyon Instrument Company's Piccolo valve. 


While each unit valve in the assembly 
normally contains a check valve and a 
relief valve mechanism, the valve is gen- 
erally furnished with certain units con- 
taining only relief valves or check valves 
—one or the other of the two valves in 
each unit being eliminated. Different 
size pipe fittings are available on a single 
valve for connection to hydraulic tube 
fittings of other than all the same sizes. 

Each relief valve is individually ad- 
justable and may be set for any desired 
opening pressure from 100 to 2,000 pounds 
per square inch. All of the relief valves 
are provided with locking means on the 
adjusting screw and safety wired caps 
cover the entire adjustment. 

The body of the valve is formed from 
a solid aluminum alloy extrusion, elimi- 
nating porosity. A plastic poppet type of 
check valve is used and the relief valve 
employs a hardened steel ball co-acting 
with a hardened steel seat. Synthetic 
rubber gaskets are employed where nec- 
essary to provide a mechanism that is 
sealed against internal and external leak- 
ages at all pressures up to and including 
2,000 p.s.i. All aluminum parts of the 
assembly are anodically treated. 

The valve is assembled in any size con- 
taining from one to eight units. The 
largest of these assemblies may contain 
as many as 16 separate valves. 


MOLDED PLYWOOD TESTER 
FFERING a solution for the problem 
of accurately testing and grading ply- 

woods for aircraft and other uses, the 

Streeter-Amet Co. of Chicago recently 





Machine for testing aircraft plywoods. 
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perfected and placed on the market a 
tensile tester for this operation. 

The tester uses flat specimens needing 
no special requirements prior to testing. 
Specimens are cut from plywood panels 
in rectangular shape one inch wide and 
eight inches long. Thickness of the ma- 
terial to be tested can be from 5/16ths 
of an inch down to only a few thou- 
sandths. 

A test on this machine takes about one 
minute. The specimen is clamped in the 
jaws and pressure is added until there is 
a fracture. An accurate measurement is 
then given of the breaking point. 


5,500-TON PRESS 


MASSIVE 5,500-ton capacity South- 
wark hydraulic press was recently 
completed by the Baldwin Southwark 
Division of the Baldwin Locomotive 


| 
: 


Huge press forms duralumin parts. 


Works, Philadelphia. This new unit will 
be used to form duralumin aircraft parts. 

Completely automatic, the press is of 
the rapid-action type and has a control 
for pressure, operating speed and length 
of stroke. Its platen weighs approxi- 
mately 80 tons. Electric motors totaling 
400 h.p. are required to operate the 
press pumps. 


NEW PORTABLE HOISTS 


OUR portable hoists have been recently 

developed by Federal Aircraft Works, 
Minneapolis, Minn. Of two-ton capacity, 
these hoists have steel wheels for use in 
and around the shop or factory, as well as 
quickly installed towing dollies for mov- 
ing across country or on the airport. 

The four models have a hook clearance 
varying from 14 to 20 feet from the floor, 
hydraulic hoisting arrangements, hook 
travel speed with no load of three feet 
per minute; each weighs about one ton. 
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Lyon's Extensive 
Production Range 
Includes: 


e Hydropress work. 

e Brake forming opera- 
tions — aluminum and 
steel. 

e Hydrogen, 
and electric spo 
ing- : 

@ Routing, swedging an 
shaping operations. 

e Complete assembly 

including both 


acetylene 
t weld- 


work, 
welding and 


INDUSTRIAL 


riveting. 
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@ Our modern, completely equipped 
Aircraft Division is winning the appre- 
ciation of more and more Aircraft Com- 
panies by its efficient handling of a 
constantly widening range of contracts 
for aircraft parts and sub-assemblies in 
steel and aluminum. 


Facilities include (1) Class “A” certi- 
fied welders trained in our own school; 
(2) 43 years experience in sheet metal 
fabricating operations; (3) War contract 
experience dating from July, 1940; (4) 
Highest financial rating; (5) Toolroom 
equipment and personnel for produc- 
ing dies, fixtures and jigs to meet con- 

tract requirements; (6) Complete fa- 


LYON 


SECTION 


miliarity with Army, Navy and other 
Government inspection require- 
ments; (7) Sound, alert manage- 
ment...with demonstrated capacity 
for setting up production plans on 
dissimilar parts and sub-assemblies. 


LYON METAL PRODUCTS, INCORPORATED 


General Offices: 6807 Madison Ave., Aurora, Ill. 


Sales and District Offices Manned by Ex- 
perienced Engineers in All Principal Cities 


Phone, wire or write 
on your business let. 
terhead for detailed 
information and book, 
“Craftsmen inWarPro- 
duction”, describing 
end illustrating Lyon 
plants and equipment, 


METAL PRODUCTS, 
INCORPORATED 
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SNAP-ACTING TORQUE WRENCH 





o 

















Unique wrench informs operator by audible click when torque load is reached. 


SNAP-ACTING torque wrench, de- 
veloped by Tubing Seal-Cap, Inc., of 
Los Angeles, Calif., for use primarily in 
applying the proper torque load to tub- 
ing “B” nuts in aircraft plumbing, is so 


designed that it informs the operator by 
an audible click and a physical sensation 
when the proper torque load is reached. 
The torque load carried is adjustable to 
110-115 inch pounds. 





GOODYEAR’S NEW TIRE 


HANNEL-TREAD tires insuring greater 

safety and permitting heavier loads for 
planes were recently announced by the 
Goodyear Tire and Rubber Co. 

Originally devised for the Bell Aira- 
cobra, the newly-designed tires are find- 





Goodyear's new channel-tread plane tires. 


ing applications in warplanes of all types. 
In addition, their use is being extended 
to tail wheels which, in turn, permit the 
heavier loads. 

The greensward which comprises most 
of England’s landing fields brought about 
development of the channel-tread tires. 
In rainy weather it often becomes soft 
and muddy. 

Upon landing, planes were rolled into 
the shadows of trees or other objects to 
shield them from reconnaissance. Next 
day, often the planes had sunk so far into 
the soft ground that extricating them was 
frequently difficult. 

Higher sidewalls mean stiffer sidewalls, 
which, in turn, mean a greater area of 
contact with the ground at all times—or, 
as pilots phrase it, more “flotation” sur- 
face. 

The slightly higher sidewalls compress 
the landing surface such as sand or earth 
between them and against the tread giv- 
ing more “purchase” for the tread when a 
plane is landing or taking off. 

Another advantage is the increased re- 


sistance of the higher sidewalls to land- 
ing shocks. 

Lower air pressures are possible within 
the tires, which means still greater areas 
are in actual contact with the landing 
surfaces. For example, the Airacobra’s 
tire pressure has been reduced from 90 
to 67 pounds with channel-tread tires. 

The same low-pressure principle has 
prompted adaptation of the channel-tread 
tires to tail wheels. Heavier loads can 
be supported on channel-tread tail wheels 
with decreased likelihoods of them be- 
coming immured in sand or mud. 


LIGHTING PROBLEM 


ERVICING the 30,000 fluorescent lamps 
in the Vega Aircraft Corporation plant 

at Burbank, Calif., has brought into use 
a telescoping lamper’s platform which can 





Telescoping platform aids lamp servicing. 


shoot electricians 35 to 40 feet up from 
the floor to the lamp area. 

As the plant is blacked-out day and 
night the lamps must provide illumination 
24 hours a day. Until the mobile plat- 
form was brought into operation scaffold 
methods were used for servicing. The 
newer method, however, not only saves 
much time, but also because of its com- 
pactness can go into operation without 
disturbing aircraft production taking 
place on the floors. 
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Accident Prevention 
(Continued from page 106) 








toluol and xylene. Fumes from these 
solvents are harmful to those exposed to 
them for extended periods of time. 

The lead pots, used for dipping control 
cables, should also be well ventilated, 
The best system to achieve this is a suc- 
tion fan in the rear of the pots. For 
these the ventilation should be arranged 
so that fumes are pulled out before reach- 
ing the employee’s breathing level. 

Dichromate and other pickling opera- 
tions should have special ventilating sys- 
tems which remove the fumes from the 
sides and ends away from the operator. 

The Douglas foundries are a little dif- 
ferent from others used in general in- 
dustry, inasmuch as they melt lead, zine, 
and Kirksite. The melting pots should 
be ventilated, preferably with a cover 
that can be opened at loading and pour- 
ing, and closed at other times. Covers 
should be designed to remove carbon 
monoxide fumes where gas is used for 
melting. Precautions also should be 
taken to keep these gases and metal 
fumes from the workroom area. 

Die sanding and grinding also require 
special ventilation, particularly where the 
dies are of zinc, Kirksite and lead. This 
operation should be done in a booth with 
slot suction ventilation, or an arrange- 
ment that picks up the fine grindings. 
Douglas recently experimented with a 
new booth that works fine. A pit was 
dug in the floor, and lined with concrete. 
A duct running to the outside of the 
building was attached to the pit. The 
unit was then attached to a cyclone 
which applied suction ventilation to the 
pit. The top ofthe pit was closed over 
by a metal grate and the booth was built 
on top. This worked well as particles 
take the least line of resistance and tend 
to fall down. Aided by the downdraft 
caused by the ventilation plus the fact 
that the top of the booth is open, all par- 
ticles are picked up and never reach the 
employee’s breathing level. 

Paint thinner is used quite freely for 
washing parts. People working with this 
material should be given gloves or hand 
creams that are not soluble in solvents, 
thus preventing the skin from cracking 
and dermatitis. 

The grinding, cutting and sawing of 
magnesium parts have become a prob- 
lem since the material is highly flam- 
mable, especially when it is in fine par- 
ticles. In order to work this material 
safely, special ventilation is required at 
point of operation, wetted and drawn into 
a container of water and kept submerged 
in water. These units musi be ventilated 
to the outside to prevent gases produced 
by the action of water and magnesium 
from escaping into the workroom area. 
The sludge collected from these units is 
buried or burned. Those working with 
magnesium should not wear clothing 
that collects the fine grindings—no pants 
cuffs or exposed pockets. Employees 
should brush all material from their 
clothing before leaving the job. 

(Continued on page 119) 
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“From a Position of Extreme Danger... 





TO A SAFE INSTRUMENT APPROACH 
AND LANDING...THANKS TO LEARADIO” 


N INTERESTING TRUE STORY about the re- 
liability of Lear Avia equipment is told 
by Major Al Williams, Manager, Aviation 
Division Gulf Refining Company. He says: 


“T have always insisted that all the aircraft 
in the Gulf Refining Company Fleet be 
equipped with a Lear AMR-1 auxiliary re- 
ceiver. When the charging generator on one 
of our ships failed, and the regular radio 
went dead, the pilot was able to conclude 
his flight without incident using the little 
Lear dry battery receiver only. The airplane 
had just been delivered to the Gulf Refining 
Company pilot at Roosevelt Field near New 
York. The pilot was ferrying it back to 
Pittsburgh, over some of the most moun- 
tainous and trying flying conditions in the 
country. The weather at the time was very 
bad and instrument conditions were reported 
all along the route; rain, snow, and sleet 








made the visibility poor and the ceiling low. 
The pilot was able to emerge from a position 
of extreme danger to a safe instrument ap- 
proach and landing...thanks to Learadio”. 

Famous pilots who use Learadio in their 
planes include: Clyde Pangborn, Ed. Link, 
Major Alexander P. deSeversky, Bob Hall 
and many others. 

Learadio, “the pilot’s preference”, is now 
standard equipment on the better known air- 
craft including Grumman Amphibians, 
Wacos, Fairchilds, Cessnas, and most civilian 
and air cadet pilot training aircraft and 
itinerant types used in the service of the 


armed forces. 
* # 


The making of precision products on principles 
developed by Lear’s war program of research and 
invention is developing peacetime applications in 
many consumer fields in addition to aircraft. 


EAR AVIA, iwc. 
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The Lear AMR-1 aircraft receiver is a 
precision-built, light weight, compact, yet 
powerful receiver covering the airway 
beacon band enabling pilots who use 
them to fly the radio ranges (beams) and 
listen to the control towers. It is the per- 
fect auxiliary receiver as it is dry battery 
operated, working independently from the 
ship’s power supply. Frequency range, 
200-400 Kes. Size, 5” high, 6%” wide, 
6” deep. Weight, 16 ibs. with battery 
and headphones. 





Ninety-eight percent of Lear’s Production 
and Engineering facilities are today con- 
centrated on projects of a secret or semi- 
secret nature. Automatic Electro-mechan- 
ical controls of Lear exclusive design are 
incorporated in aircraft manufactured by 
Consolidated, Douglas, Boeing, Lock- 
heed, North American, Vultee, Grumman, 
Curtiss-Wright, Ford, General Motors, 
etc., now in combat on the world’s 
battlefronts. 
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» FLEETWINGS takes up the challenge « 


Peace. Even now, in the designing and 
drafting rooms, plans are being pushed 
that will have tremendous bearing on 
that future when the “dogs of war” 
shall be no more. 


When the Axis threw down the gaunt- 
let of war, Fleetwings was already in a 
“fox hole” of production... and pre- 
pared to help hurl back the challenge 
into the teeth of those who threw it. 


But that’s ancient history! 


Today, Fleetwings’ production of 
planes and plane parts is greater than 
ever ...and still growing! There’s not 
a day, not an hour, not 2 minute that 
does not see its quota of Fleetwings- 
built vengeance rolling off our assem- 


bly lines. 


Working with stainless and other 
steel alloys, with aluminum, with ply- 
woods ... Fleetwings builds trainers for 
the Army’s eaglets. For full-fledged 
eagles, Fleetwings builds plane parts... 
wings, fins, ailerons, flaps, fuselage sec- 
tions, hydraulic equipment, and more. 
Incorporated into numerous American 
fighting planes, these parts are in ser- 
vice on every air front... paying back 
the Axis in kind. 

But helping to win today’s sky bat- 
tles is not all. Fleetwings is also pre- 
paring to serve in the battles for the 


(Plant No. 1) 
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pioneers with parts 
and hydraulic 


equipment 





The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


FLEETWINGS’ “SUGGESTION CAMPAIGN" con- 
tinues to bear bitter fruit for the Axis. In one 
week, recently, ten Fleetwingers were awarded 
cash prizes for their ideas on how we might up 
our output for Victory. 


TOP PRIZE FOR THE WEEK went to a man in the 
Hydraulics Laboratory. His suggestion was a 
modification im design of certain Fleetwings’ 
hydraulic valves. As a result, it is now possible 
for us to turn out more valves than ever before... 
with no decrease in quality of the finished units. 
Basically the idea involved simplification and 
standardization which permitted interchange- 
ability of parts, reduced machining time, 
eliminated the necessity for certain tests, and 
cut spoilage to an absolute zero. 


ANOTHER SUGGESTION was a new way for making 
patterns on a machine tool. Here, too, con- 
siderable time is saved since the new method is 
than that used 


noticeably more efficient 


previously. 


TO KEEP UP with these aircraft developments, we 
invite you to send for the Fleetwings publication 
“The Arrow.” 


This bulletin is sent 


known as 


—_— 


monthly to officials in the 
industry without charge. 
To get your copies regu- 
larly, merely write us on 
your company stationery. 
Send the request to “‘The 
Arrow”? at Fleetwings’ 
Plant Number Two. 





“KEEP 'EM FLYING!” 





Division of Kaiser Cargo, Inc. 
BRISTOL ° PENNSYLVANIA 





INDUSTRIAL 








AVIATION 


(Continued from page 116) 

Most, if not all aircraft companies fur- 
|nish personal protective safety equip- 
| ment without charge to their employees. 
Furnished for eye protection are safety 
glasses, clear and dark goggles, eye 
shields, welders’ goggles, and hoods. 
Other items furnished are gloves of rub- 
ber, leather and leather faced canvas; 
aprons of canvas, leather and rubber; 
respirators for protection from fumes and 
dust; aluminum and fiber hats; safety 
belts; protective creams for preventing 
skin diseases; and asbestos leggings. 
Safety shoes are sold at cost, on a 50- 
cent a week payroll deduction plan. 

END 





Piper PT Trainer 


(Continued from page 110) 











dicators in each cockpit, as well as an 
aural warning device. 

The Piper PT incorporates a number of 
important safety features. One of these 
is a high degree of visibility which, sup- 
plemented by the 100 inch tread of the 
oleo spring-type gear and the military 
toe-type hydraulic brakes, simplifies taxi- 
ing. Adjustable seats, having an up-down 
travel of 6 inches, also aid immeasurably. 

Front and rear cockpits are identically 
outfitted. All instruments and controls 
are dual and are identically located, as 
well as being readily accessible. 

In addition to the primary controls, 
each cockpit includes flap control, park- 
ing brake, gear retracting mechanism 
control, wobble-pump, starter, carburetor 
heat, cabin heat, fuel selector valve, air- 
speed indicator, bank and turn indicator, 
rate of climb indicator, altimeter, clock, 
compass, tachometer, oil thermometer, 
fuel pressure and oil pressure gage. Fuel 
gages are on each wing directly above the 
wing tanks. Navigation lights are stand- 
ard equipment, and for night flying, pro- 
vision is made for the installation of land- 
ing lights and flares. For instrument 
training, an auxiliary panel is installed 
above the standard rear panel, attaching 
to the nose-over structure. This panel 
includes the remaining blind-flight in- 
struments necessary, as well as radio 
equipment which can be operated from 
either cockpit. 

Adjustable rudder pedals, as well as 
adjustable seats, are also standard equip- 
ment. The cockpits are hatch-enclosed, 
being so designed that both side window 
sections may be lowered. This provides 
the advantages of the open cockpit and 
at the same time, with the top hinging 
section remaining closed, eliminates the 
turbulence which occurs in the case of 
the open-cockpit ship. 

Non-strategic material has been used 
wherever possible in the construction of 
the Piper PT. The fuselage is a general 
elliptical section of conventional steel 
tubular Warren truss construction, hav- 
ing an integral nose-over structure lo- 
cated between cockpits. Wood stringers 
are used throughout and the turtleback 
is of plywood construction. The firewall 
bulkhead includes fittings for attachment 
of the engine mount by four bolts. 

The engine is easily reached through 
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large access doors hinged near the top 
center and extending two-thirds of the 
way down the side of the cowl. The 
fuselage is fabric covered throughout 
with the exception of removable inspec- 
tion panels extending from the firewall to 
the front cockpit. In production models, 
removable plywood panels will be lo- 
cated aft of the rear cockpit. 

The cockpit enclosure incorporates a 
top section hinging on the right side; 
windows on each side are of the sliding 
type, entrance being gained by sliding the 
left window down and opening the top 
section. 

Another feature is the inclusion of an 
odometer on the front tachometer. Based 
on the average r.p.m. through all opera- 
tions, this instrument clocks the operating 
time, and will prove invaluable in ac- 
counting for periodic inspections and 
checking oil and fuel consumption, etc. 

Wings are full cantilever, built-up- 
box-type monospar, with wooden ribs, 
the whole being covered with 3/32” ma- 
hogany diagonal plywood which in turn 
is covered with fabric. Wings are made 
up of a center section and two outer pan- 
els joining outboard of the landing gear 
attachment; taper ratio is 2:1 and di- 
hedral is 6°. An auxiliary rear spar car- 
ries the aileron and flap brackets, and 
the center section carries, in addition to 
the landing gear and retracting mechan- 
ism, two stainless steel fuel tanks having 
a total capacity of 40 gallons. 

Fin and stabilizer are plywood and fab- 
ric covered, and are full cantilever. Rud- 
der and elevator are fabric covered as 
are the other movable control surfaces. 


SPECIFICATIONS 
Wing Span ....34 feet 
Overall length. 22 feet 10 inches 
Overall height. 6 feet 6 inches 
Wing area ....164 square feet 
Wing loading. .12.2 pounds persquare foot 
Power loading. 15.4 pounds per horse- 
power 

Empty weight. 1325 pounds 
Useful load ...675 pounds 
Gross weight. . 2000 pounds 
Maximum 

a 150 miles per hour (+) 
Cruising speed.135 miles per hour (+) 
Landing speed.50 miles per hour (—) 
Rate of climb. . 750-1000 feet per minute 
Cruising range.700 miles 

END 





The Stratotrainer 
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members may occasionally get careless 
and accidentally pull the flexible oxygen 
line off the outlet. Rapid changes in 
oxygen systems are required to prevent 
the individual from suffering ill effects. 

In the past, high altitude crews have 
been trained in the Strato-Chamber 
which has been used for both crew train- 
ing and research on reactions of parts 
and assemblies to the atmospheric con- 
ditions of the stratosphere. In the fu- 
ture, the Strato-Chamber will be used 
exclusively for mechanical research and 
the Stratotrainer for the training of flight 
crews in high altitude safety procedures 
and physiological research. 


END 





FLYING 


Flashing up to meet the enemy, the 
Corsair pilot climbs with the dominating 
power of two thousand horses. Quickly on 
top, he strikes with a wealth of armor and 
armament. 

For twenty years Vought war planes 
have flown with the Navy. This F4U-1 is 
the twelfth to bear the proud name 
Corsair. 


STRATFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Practical shop work, such as soldering (above) is an 
important phase of the 670-hour course at Navy Pier. 
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TRAINING 


AVY AIR TECHNICIANS 


HE aircraft carrier Lexington is at the 
Teotiom of the Pacific, victim of Japa- 

nese torpedoes and internal explosion. 
Ninety per cent of her crew were saved, 
among them 73 seamen now taking tech- 
nical training in aviation gunnery and 
mechanics at Navy Pier, Chicago. 

“Next time,” said one of them, “We'll 
be dishing it out—not taking it.” 

Next time those men go back to the 
battle front, they will be in the driver’s 
seat. They will be manning machine 


by FRED TUPPER, Jr. 


guns in dive-bombers. They will be 
flight crews in combat craft. They will 
be fighting from the air, technicians 
trained in the missions and mechanics of 
wartime Naval aviation. 

Navy Pier presents a mass production 
training job unparalleled in Navy history. 
Before Pearl Harbor there were seven 
officers and 200 men at the pier. A year 
later Chicago’s municipal wharf had been 
transformed, almost miraculously, into 
what is probably the largest aviation 





Obsolete aircraft provide a means of imparting technical training 
in an economical manner. About 80 planes are used in this fashion. 











training school of its type in the world. 
There are 10,000 sailors aboard, eating, 
sleeping, drilling and working in the nar- 
row confines of the miniature metropolis. 
After six months (and at the rate of 300 : 
each week) they are graduated to active 
duty as aviation machinist mates, third 
class, or aviation metalsmiths, third class. 

These men come in raw, go out as fin- 
ished technicians. Only few of them have 
mechanical background, perhaps as 
“grease monkeys” or gas station attend- 
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Engine overhaul and maintenance is one of the basic courses. 


But the Navy's 


technicians soon learn they must be the triple-threat, handymen of aviation. 


ants. For most of them it’s a new ex- 
perience. By and large they are the rank 
and file of America, drawn from the farm, 
the corner delicatessen and the main 
street high schools. 

But, with typical American genius for 
working with their hands, these men 
catch on quickly. The rate of deficiency 
is surprisingly low, partly because this is 
a young Navy carefully selected for 
training on the basis of intelligence and 
aptitude teSts given during “boots” train- 
ing. The average student is 20 years old 
and has had two to four years of high 
school. 

“I was training to be a lawyer,” said 
Jesse Porch, of Vienna, Va., “but I 
scrapped that when war came. Id al- 
ways wanted to tinker with machinery. 


Sewing airplane fabric so that it will 
sustain flight stress is taught on Pier. 


It came easily.” That, by and large, was 
the opinion of most of the graduates. 

Time is short and training must be 
carefully packaged to get these and some 
100,000 other aviation technicians out into 
active service this year. At Navy Pier 
670 hours are crammed into 24 weeks, 
and that includes, in addition to shop and 
classroom work, fundamental training in 
signalling, machine gun maintenance and 
firing and military drill. A mechanic, in 
the Navy book, must be a triple-threat, 
handy man of aviation. 

“They have to be ready for anything,” 
says Capt. E. A. Wolleson, USN (Ret), 
commanding officer at the pier. “So we 
give them everything we’ve got. Sole rea- 
son for the school is thorough and rapid 
training. The war won’t wait.” 
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The days start early—at 0530—and end 
at 2100. In between, the schedule is long 
and concentrated. Four hours of shop, 
two hours of classes, and two to three 
hours of physical exercise and military 
drill are daily diets for every technician, 
be he mechanic or metalsmith. 

School starts with the basic shop cur- 
riculum or general knowledge and use of 
hand tools, tool boxes, aircraft kits and 
fundamental shop mathematics—common 
fractions, decimals, angles, triangles, 
areas of simple geometric figures and 
volumes of simple solids. During these 
first two weeks of instruction the student 
receives practical benchwork in the use 
of filing, drilling, reaming and thread- 
cutting, as well as drill sizes and clear- 
ances to taps, rivets, bolts and studs. 

All this is preliminary to the actual 
AMM and AM courses. After this stage, 
the men diverge into different curriculi. 
Eighty per cent of them will graduate as 
AMMs, the rest as AMs. Ten per cent 
of both totals are filled by Marines. 

A mechanic, like Porch, must know 
every phase of maintaining and operating 
an airplane and its equipment under all 
service conditions. He may have to do 
other things, too, under the press of 
emergency. At Los Banos in the Philip- 
pines early in the war the Japs came over 
and strafed two Catalina patrol bombers 
on the ground. The lone man on hand 
was Machinist’s Mate Roland Foster. He 
was more than equal to the emergency. 
The first Jap bursts set the planes afire. 
Foster rigged the bilge pump and fought 
the flames. Then, as the Japs came back, 
he manned the bow and then the waist 
guns. Scrambling back and forth he put 
out the fires and drove the enemy away. 
The battle over, 200 bullets were found 
in the punctured planes and Foster was 
busily working on repairs. 

Porch will get gunnery training during 
the course, lots of it. In the early phases 
he learns how to handle, store and the 
safety precautions and regulations for 
ammunition, pyrotechnics and explosives. 

(Continued on page 130) 


Cutting and applying patches to airplane wings is an ability often called 


upon in wartime, when wings, fuselages and tails may be shot full of holes. 
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cal Here's What You're Fighting For... 


. your way of life! Every man interprets Tar We lleclamelticauaelenw 
but to us all it means a car, a radio, a refrigerator; the right to 
those things that make our daily life pleasanter, more conve- 


aa nient, more exciting. Today Weatherhead plants are producing 
i : : 
ack, : : : Rp 

raist vital parts for planes, tanks, ships, trucks and munitions at the 
> put 

way. - . ‘ — ° 

aa rate of millions every twenty four hours. The coming of Peace 
Was 


will find us prepared to join with you in building the durable 
goods all the world will want from America as well as many 


Strange new devices that are even now being born m the war. 


Look Ahead ei ith 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation 


refrigeration and other key industries 


Branch Offices: Detroit, Los Angeles, New York 
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LINE 
TAXI 


MacINTOSH 


Drawing and photograph from au‘hor 


creates a problem, especially when the 

walk may be a half-mile or more from 
the operations office to the flying line or 
to one of a large, modern field’s many 
hangars or shops. 

At the progressive MacDill Field, Fla., 
perhaps the largest bomber field in the 
southeast, the walking problem has been 
partially solved by the creation of “line 
taxis” which follow established routes 
and expedite the field transportation of 


F creates love to fly, but walking often 


Easily constructed, the “line taxi’ has already been placed in service at several Army air fields. 


drawing illustrates the simplicity of construction. Most of the building materials are easily obtainable. 
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Mounted on an old truck chassis, the "line taxi" at MacDill Field, Fla., roams the 
air base at a steady five m.p.h. The bodies were built by the field's woodwork shop. 


flying personnel and maintenance men. 

From the time these taxis are cranked 
up in the morning until they are halted 
at night or for occasional fuel, they keep 
moving along at a steady five m.p.h. gait. 
At this speed, men may jump on by 
means of a stair on the rear without the 
truck’s starting or stopping. Each taxi’s 
route is completed in 15 to 20 minutes. 

Two of these taxis are in use at Mac- 
Dill and a third has been put into service 
at another nearby field. The two at Mac- 


Dill are mounted on an old truck chassis 
and the one at the other air base is a 
trailer unit drawn by a-tractor. 

The MacDill woodwork shop produced 
the bodies—creations of angle iron, wood 
frames, handrails of pipe, sides covered 
with plywood and tops done in canvas, 
The bodies are mounted on 1% or two 
ton trucks. 

Similar units are now being adopted by 
other service fields. 

END 
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Easy does it 


One of the most important jobs at Boeing 
is making other Boeing jobs easier . 
simplifying procedures so that, despite 
shortages of skilled workers, production 
constantly goes upward. 


Above is pictured an example of this 
easy-does-it manufacturing philosophy— 
a simple device, but it illustrates the 
point: the Boeing-developed wheel- 
installation dolly, by means of which one 
worker slips quarter-ton wheels onto the 
axles of Boeing Flying Fortresses.* The 
wheel, held firmly on the dolly by 
adjustable arms, is rolled into position 


on casters. Once the wheel is slipped 
over the landing-gear axle, the arms of 
the dolly are moved back . . . and the 
job is done. 


This is but a simple example, and 
only one among hundreds, of the con- 
stant effort in Boeing plants (at Seattle 
and Renton, Washington, Wichita, Kan- 
sas, and Vancouver, B. C.) to achieve 
maximum production efficiency with a 
minimum of human exertion, through 
improved tools and handling equipment 

. an effort which has contributed to 
the highest output per man, machine 
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and unit of plant space, among all man- 
ufacturers of aircraft. 


Co-ordinated with Boeing know-how 
in research, design and more than 
twenty-five different engineering fields, 
this manufacturing skill has made 
Boeing-designed and Boeing-built Flying 
Fortresses renowned not only for quality 
but for quantity. 


And in the peacetime to come, these 
same skills will make the phrase “Built 
by Boeing” a hall-mark of skilfully de- 
signed, soundly engineered, efficiently 
manufactured products. 


DESIGNERS OF THE FLYING FORTRESS ¢ THE STRATOLINER © PAN AMERICAN CLIPPERS BOE ING 


"THE TERMS ‘'FLYING FORTRESS** AND **STRATOLINER’’ ARE REGISTERED BOEING TRADE-MARKS 













Navigation Text 


EARNING navigation through the 

“window” method is a new system de- 
signed by Homer R. Hoten and E. J. 
‘Brennan, navigation instructors at Dorr 
Field. It is approved by the AAF for 
instruction purposes. 

Diagrams used in aerial navigation 
problems are presented in book form. 
The student starts at the last page, which 
carries basic information at the bottom. 
The upper half of the page is of cello- 
phane and present a single line of the 
diagram. Each succeeding step is shown 
on a separate page of cellophane, so that 
as pages are turned, the different lines 
fall into place to form the complete dia- 
gram when the first page of the book is 
reached. The student is thus given the 
problem in a logical order and can mas- 
ter it step by step. Any phase that is 
not clear can be studied separately. 

The system offers possibilities for use 
in teaching in any field where compli- 
cated drawings or designs could be shown 
step by step, such as in meteorology or 
other maps. 










































Flight Training 


EN and women training for essential 

flying jobs may still rent airplanes, 
the War Production Board recently an- 
nounced. According to the modification 
of a recent order, the planes can be 
rented from private owners not engaged 
in War Training Service programs. 

Students wishing to take flight training 
must be approved by the CAA and their 
local draft board and in addition must 
show that they are financially able to 
complete any course they should under- 
take. 





Concrete Gas Tank 


REA Engineers at Lowry Field, Denver, 

Colo., recently constructed a fuel stor- 

age tank built almost entirely of concrete 

| —saving over 23,000 pounds of steel. The 
| tank is below the ground level and holds 
50,000 gallons. Costing $28,000, it is 

cheaper than the usual all-metal tanks. 









at the National Press Club, Washington. 
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These parties are a weekly feature in the nation's capitol. 
right, are Lieut. Rosalie Lowther, pilot and personnel officer of the Washington Squadron, CAP; Sq. Ldr. John Bown, RAF 
security officer in Washington; Mr. Ziff; Maj. Earle L. Johnson, national commander of the CAP; Maj. Ruth Cheney Streeter, 
commandant of the women's division, U. $. Marine Corps; and James M. Landis, director of the Office of Civilian Defense. 


* * * * * 


CAA Contracts 400 CPT Centers 


PECIAL Aviation Assistant to the Sec- 

retary of Commerce William A. M. 
Burden recently released a list of 400 
Civilian Pilot Training Centers now hold- 
ing contracts with the CAA-WTS and 
engaged in pre-combat and non-combat 
pilot training for the Army and Navy. 
According to Burden, the number of 
trainees handled by the CAA in 1943 will 
be larger than any previous time in the 
history of civil aviation. 


1,000th “Avenger” 


NE Avenger approximately each 10 

hours and 12 minutes was the record 
established recently by the Grumman 
Aircraft Engineering Corp. of Bethpage, 
N. Y., in producing 1,000 TBF’s in 14 
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HOST AT NATIONAL PRESS CLUB'S PARTY FOR SERVICE MEN 
William B. Ziff, editor and publisher of FLYING, was host to more than 600 soldiers, sailors and marines at a recent Saturday party 


Grouped above, left to 


months. A ceremony was held by the 
company to celebrate the production of 
the 1,000th torpedo bomber. Following 
talks by Naval representatives and com- 
pany officials, the 1,000th Avenger was 
flown. Later, two new-type fighters were 
demonstrated for the Grumman workers 
of Plant Two, builders of the TBF’s. 


Duck Club 


AP members who have had to make a 

forced landing on the water while on 
coastal patrol are being enrolled in the 
“Duck Club” and are entitled to wear the 
Duck Club emblem. The idea of the club 
was originated by Lieut. Col. L. A. Vilas, 
CAP Executive Officer. The emblem 
since has been presented to some dozens 
of members; the first being to Lieut. 
Ward Vilas, a cousin of Colonel Vilas. 








KNUCKLEHEAD 
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ANYTHING ON 
THE GROUND 
SMALLER THAN 
A CITY. 


(UNLESS IT'S MARKEO HE 
WOULON T RECOGNIZE IT) 














No. 7 in the series of specially prepared drawings which are being used by the 


Army Air Forces to impress upon cadets what “not to do" while in an airplane. 














y the 
on of 
wing 
com- 

was 
were 
rkers 


ike a 
le on 
1 the 
r the 
club 
Jilas, 
blem 
zens 
jieut. 











July, 1943 


FLYING 


Swarms of Flying Fortresses 
fly on Studebaker-built Cyclone engines 


The skies are studded with Flying 
Fortresses in many theaters of this 
global war. Almost legendary are 
the achievements of our Army Air 
Forces with this devastating Boeing 
bomber—and any manufacturer 
would be glad to play even a minor 
part in the victories it is rolling 
up. We, of Studebaker, have the 
responsibility of producing huge 
quantities of the Wright Cy- 
clone engines that power the 
Flying Fortress, enabling it to 
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travel so fast, so far, so high. Each 
of these supercharged engines we 
build adds new luster to a Stude- 
baker reputation for sound crafts- 
manship that now spans more than 
91 years. Studebaker equipment 
at the battle fronts will be suc- 
ceeded, one day, by new and finer 
Studebaker cars and trucks for 
civilian use. Until that day, our 
first and only consideration is 
helping to arm our Nation 
and its Allies. 
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Tens of thousands of muitiple-drive Stude- 
baker trucks for the United Netions — And 
Studebaker also produces much other vital 
war matériel besides military trucks and 
Wright Cyclone engines for the Flying Fortress. 
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NAMES 
the U.S. 


must never 


...and advanced 
engineering that 
produced the L-6! 


MEET THE L-6, liaison-obser- Bir meimigst 
vation plane of advanced de- 

sign engineered by Interstate BEECH 
for the U. S. Army Air Force. vat 
Faster than most other ships 
of its type, and with longer 
range, the L-6, has the special 
added advantage of being able 
to take off and land “in a hat 
box” on practically any terrain! 

But you don’t just pull 
planes like the L-6 out of a 
hat! You take the skill and 
know-how acquired in making 
hundreds of peacetime planes, 
create a new design to fit 
specific, exacting wartime 
needs, then add the zoom and 
will-to-win of a whole plantful 
of eager workers! 

America is proud of the 
skill and know-how the zoom 
and will-to-win that have made 
the L-6, that enable Interstate 
to turn out thousands of vital 
precision parts too for U. S. 
fighters and bombers. And 
America is counting on those 
very same qualities to continue 
the onward flight of American 
Aviation—to win this war, and 
to bring the miracle of flight 
to Everyman in the world of 
the Peace! 
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PRODUCING aircraft control cord 
is no easy job of pulling some- 
thing out of a hat either! It 
takes just as much skill and 
know-how to equip our planes 
with the finest in control cords 
as it does to build them in the 
first place. Here at Roebling BRWirarva 
we've got a supply of those P 
qualities that’s been built up in TIMM 
more than 100 years of wire VEGA 
rope engineering. John A. 
Roebling’s Sons Company, 
Trenton, New Jersey, 
Branches and Ware- 
houses in Principal 
Cities. 


TEARMAN 


VOUGHT 
SIKORSKY 


WACO 
OEBLING/ 


® In these frequent messages, Roebling salutes 
each member of the aircraft industry in turn. 
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Planes Doomed Tank? 


(Continued from page 23) 











gets. The gun used was the Coventry 
Ordnance Works’ one-pounder which, be- 
cause of the manufacturer’s initials, be- 
came known as the “Cow” gun. An 
FB2B plane of RAF Squadron 213 used it 
with good effect against enemy disposi- 
tions behind the line in 1918. But this 
gun weighed 600 pounds, so its use was 
decidedly limited in a day when planes 
were doing all right if they were able to 
lift that much weight off the ground. 

Before the start of the present war, 
the biggest gun adopted for general use 
by an RAF squadron was the 37 mm. 
cannon produced by Vickers and installed 
in the Blackburn Iris and Perth flying 
boats of RAF Squadron 209, 

A gun of the same size is used in the 
U. S. Army Air Forces two current 
cannon-armed fighters, the Bell P-39 
Airacobra and the Lockheed P-38 Light- 
ning. A ticklish problem of installing 
such a weapon on a _ single-engined 
fighter was solved in the Airacobra. This 
plane, with its engine behind the pilot 
turning the propeller with a long exten- 
sion shaft, permitted installation of the 
cannon to fire through the propeller hub. 

In addition to the very real design 
problems encountered in mounting large 
guns on small aircraft, there is the 
tactical problem of battlefield use of such 
flying weapons. When flying at 300 
m.p.h. or better, keeping the target lined 
up in the sights long enough to score 
damaging hits is no easy matter. A gun 
firing 100 rounds a minute could score 
only five hits in the three seconds it 
takes to cover a quarter of a mile. 

However, hits with a 37 mm. aircraft 
cannon against tanks now in use can be 
quite effective, and hits with 40 mm. 
guns even more so. “Tanks now in use” 
is said advisedly, for future designs can 
be expected to take into account the 
growing threat of aircraft as anti-tank 
weapons and provide correspondingly 
heavier armor on the top and sides. 

Ordnance officers, who build the tanks, 
are inclined to be skeptical of the value 
of aircraft as anti-tank weapons. If a 
hit is scored, the tank is likely to be 
stopped, they agree, but they point out 
that the attacking plane itself becomes 
vulnerable to antiaircraft fire. In battle, 
no commander is going to send his tanks 
into a fight without antiaircraft gun pro- 
tection if he can avoid it, and he will also 
give them fighter cover if he has the 
planes to do it. 

As soon as an airplane starts after a 
tank, these men point out, it adopts, of 
necessity, a straight and predictable 
course, however briefly it may hold it, 
and as soon as that happens it becomes 
a target itself. Therefore the successful 
use of planes against tanks involves the 
establishment of complete local air 
superiority, to give the tank-busting air- 
craft protection against enemy fighters 
and antiaircraft guns. In other words, it 
is the old military story—not to rely on 
a single arm but to co-ordinate the em- 
ployment of all. 
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Granting the necessary conditions, how- 
ever, there is no question of the effec. 
tiveness of tank-busting planes. True, 
their cannon are smaller, being of 37 and 
40 mm. as against 105 and 155 mm. 
howitzers and three-inch guns of the 
track-laying tank-destroyers on the 
ground. Furthermore, the muzzle veloc- 
ity of aircraft cannon is smaller than that 
of field guns of equal caliber. Just the 
same, a hit from one of them on the vul- 
nerable side or upper part of a tank will 
probably stop the machine. Ground force 
men say an air attack is a particularly 
nerve-shattering experience for the men 
in the tanks, spreading confusion as well 
as destruction. 

Peter Masefield, technical editor of the 
British magazine “The Aeroplane,” re- 
cently offered an interesting comparison 
between the hitting power of various 
sizes of guns and that of a five-ton truck 
ramming a brick wall [also see page 66 
—Ed.]. A .303 caliber machine gun bul- 
let hits with a force equal to that of the 
truck traveling 24% m.p.h.; a half-inch 
machine bullet with the force equivalent 
to that of the truck at 6% m.p.h. In the 
case of the cannon of various sizes used 
on planes, the 20 mm. equals a truck at 
10 m.p.h., the 37 mm. equals a truck at 41 
m.p.h. The impact of the 40 mm. cannon 
is correspondingly higher. 

The 40 mm. made its first appearance 
as aircraft armament in this war on the 
Russian IL-2, the single-seater, single- 
engined attack plane famed as the Stor- 
movik. This is one of four planes de- 
veloped by the Russians for their own 
special variety of anti-panzer operations, 
a combination of low-devel attack and 
dive-bombing which they call “storm fly- 
ing.” There are apparently two versions 
of the Stormovik, only one of which is 
armed with cannon. It isa relatively slow 
plane, but reports credit it with ex- 
tremly heavy armor. The Germans have 
acknowledged pumping huge quantities 
of bullets into attacking Stormoviks 
without bringing them down or even 
setting an engine afire. 

Earlier versions of the Stormovik had 
two wing-mounted 32 mm. cannon, less 
powerful but still extremely effective 
weapons for an attack aircraft. These 
planes—as well as the British Hurricanes 
—are reported using a new type rocket 
bomb, of which very little has been said. 
The effectiveness of the Stormoviks and 
other Russian anti-tank planes is re- 
flected in the reported destruction of 615 
German tanks by Red air force flyers 
within a period of several weeks. Tass, 
the official Russian news agency, said the 
Stormoviks accounted for “several hun- 
dred” of these. 

The Douglas A-20 Havoc, known to the 
British as the Boston III, is a general pur- 
pose attack plane, similar to the Bri- 
tain’s fast, heavily armed Bristol Beau- 
fighter, but both of these were employed 
(with Hurribombers and Kittibombers), 
against tanks as well as other ground 
weapons and operations in the brilliant 
campaign in which Gen. Sir Bernard L. 
Montgomery drove Marshall Erwin Rom- 
mel’s Afrika Korps from El Alamein to 
the trap of Tunisia. 

Air Vice Marshal Sir Arthur Coning- 
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AIR SUPERIORITY 


Good Planes Are Only 
Half the Battle 


It's a brilliant achievement of American industry—the mass 
production of the world’s finest planes. But there is more to 
air superiority than ple:uty of superior planes. It takes good 
men to fly them. 

That men are being trained in sufficient numbers to match 
the tremendous output of planes—without sacrifice in the 
quality of instruction they receive—is a tribute to the Army’s 
training program. 

Anderson Air Activities, in close co-operation with the U. S. 
Army Air Corps, are helping supply the kind of training that 
marks Americans as superior fliers in every theatre of war. 
Experienced and capable Anderson flight teachers are demon- 
strating their ability to pass on to future fighters the skills, 
resourcefulness and confidence so vital to gaining and hold- 
ing mastery of the air. 
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ham, RAF commander in the Middle 
East, praised the Boston highly during 
that campaign. 

“Those Bostons,” said he, “are lethal. 
Rommel does not like them and we are 
dosing the Germans heavily with them 
right around the clock. They do more 
damage than dive-bombing, and Rommel 
does not get our Bostons, while we get 
his Stukas.” 

Both the Airacobra and the Lightning 
have been employed against tanks, par- 
ticularly in Tunisia, although the Light- 
ning performs more effectively at the ex- 
tremely high altitudes for which it was 
designed. The Airacobra is an excellent 
anti-tank plane and has proved itself 
not only in Tunisia but also on the Rus- 
sian front, where the Red Army flyers 
like it heartily. 

Most highly specialized tank-busting 
aircraft now in use by the Allies, how- 
ever, is Britain’s new Hawker Hurricane 
IID, which got its first news attention at 
Ksar Rhilane, below the Mareth line, on 
March 12. There Rommel had sent out 
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30 tanks in a savage counter-attack de- 
signed to stave off the impending success- 
ful assault on the line by the 8th Army. 

But the Hurricanes, as heavily armed 
and much faster than the Stormoviks, 
roared over the German armor. Protected 
by fighters, sharing the fight with other 
low-flying attack planes, they ripped at 
the enemy throughout the day and de- 
stroyed all but nine of his force of tanks. 

In the first sweep, they knocked out 
eight vehicles, and in the second, two. 
Doubling the bid, they rushed at the 
tanks again, and got 11. Three sweeps— 
and 21 out of 30 tanks were stopped. Just 
to cap it, the attack planes knocked out 
seven guns, and in the day’s operations 
sent the enemy troops into a precipitate 
withdrawal from Ksar Rhilane. 

The new Hurricane IID is considered 
one of the best tank-busters in the air to- 
day. Complete data had not been dis- 
closed at this writing—in fact, little is 
known beyond the fact that it does mount 
two 40 mm. cannon (too long to be 
mounted inside) and therefore stream- 
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lined into bolts fixed to the underside of 


the wing. [The RAF subsequently has 
announced that each cannon weighs 350 
pounds and each shell 24% pounds.] 

Presumably, even larger guns will 
make their appearance on planes before 
this war is over. Presumably also, at least 
some additional protection will be built 
into newer model tanks. It has always 
been so with the weapons of war—throw 
a new weapon at the enemy and his 
necessity will provide the defense. 

Has the plane doomed the tank to ob- 
livion? Certainly the decisive impor- 
tance of the tank has declined consider- 
ably since the start of the war. The 
plane, in new tactical uses developed 
by the Allies, has had its brilliant share 
in that decline. But to answer the ques- 
tion, it might be more reasonable to say 
that the tank-busting plane and the 
tank-destroying self-propelled artillery 
together have deprived the tank of its 
mastery. 

Again, firepower has overcome defense. 

END 








Training Navy Air Technicians 


(Continued from page 122) 








Then, progressively, he masters the care 
and use of small arms, blasting away at 
traps from the end of the pier. Finally, 
he goes to work on .30 and .50 caliber 
machine guns, learning the theory of op- 
eration, inspection and handling and cor- 
rections of stoppages and minor malfunc- 
tions during firing. 

The Navy wants mechanics. It also 
wants mechanics who can shoot as aerial 
gunners. Since Porch is physically qual- 
ified—under 5 ft. 10 in. and less than 
160 pounds—to fit into an aerial gunnery 
turret, and shows aptitude, he receives an 
additional month’s training and will 
eventually be assigned to duty as a rear 
gunner in a combat plane somewhere in 
the battle area. 

Meanwhile he is becoming a crack 
technician. The preliminaries over, he 
moves on to the dope and fabric shop 
where he prepares wings for covering, 
applies dope, repairs holes and tears and 
masters applicable safety precautions. 


All students get their practical experi- 
ence on discarded planes or plane parts 
shipped home from combat territory or 
air bases. 

The physical set-up at the pier is so 
arranged that a student comes in at one 
end and moves gradually from course to 
course and shop and shop until he grad- 
uates from the other, six months later. 
Next step for Porch and his shipmates is 
the cable shop, where he works with the 
control accessories, preservation and in- 
spection of cable splices and terminals; 
overhauls, inspects and receives instruc- 
tion for handling tie rods and masters 
applicable safety precautions. In this 
period, as in all others, shopwork is sup- 
plemented with visual and oral classroom 
study. 

The mechanic goes over a plane piece 
by piece. To clean, inspect, remove and 
adjust brakes; to repair and replace tires 
and tubes; to inspect flotation and land- 
ing gear; to know emergency metal 
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patching—these are the 25 hours of in- 
struction in the wheel and brake period. 

In similar exhausting detail, the stu- 
dents deal with hydraulic systems and 
application of hydraulics to aircraft 
mechanisms; propellers and their pitches 
and general knowledge of principles of 
operation, care, inspection and mainte- 
nance. In like manner they cover the 
cleaning, preservation, assembly and dis- 
assembly of structures. 

Engine shop, favorite workground of 
the mechanics, demands 200 hours of in- 
tensive study and practical operation. 
Porch and his mates start with electrical 
equipment such as the fundamental prin- 
ciples of the function and operation of 
circuits, batteries and ignition and the 
structural principles of wiring assemblies, 
magnetos, spark plugs, generators and 
starters; then deal with carburetors, in- 
duction and fuel systems, engine acces- 
sories and instruments, oil systems and 
lubricants before actually working with 
the vast complexities of the engine 
proper. 

Engines are broken down into training 
courses on internal combustion engine 
principles, engine types and classifica- 
tions; structural principles, disassembly, 
inspection, reassembly, installation and 
adjustment; engine cooling, top overhaul, 
operation and execution of the various 
inspection forms. : 

Then, and only then, is the student 
ready to “go out on the line” as part of 
a co-ordinated AMM team. Here, as 
nearly as possible, are reproduced the 
actual problems arising in combat—serv- 
icing of aircraft, line operation, 30-hour 
inspection and replacement of minor as- 
semblies. By now Porch can take a plane 
apart and put it together again. He is 
the backbone of aviation, the man behind 
the man in the cockpit. He’s ready—for 
hell and high water, Japs and Jerries. 
END 
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LEDGLING PILOTS are early taught that the 
speed of the air flowing over their wings 


—not the plane's speed over the ground—is the 


4 @ : 
This baby gets us off 
u measure of their safety from inadvertent stalls. 
to d FLYING START! The tell-tale dial of the air speed indicator 
. 


gives a sure warning. This versatile instru- 


ment accompanies a pilot throughout his 




















career, “nursing” him through early training, 
guarding him in battle tactics, helping solve 
navigation problems when there are neither 
stars nor landmarks to steer by. It is an instru- 
ment worthy of all the skill its maker can put 
into it... the kind of skill which goes into 
all Kollsman aircraft instruments, long sup- 


plied to military and civil aviation. 


WHATEVER TOMORROW'S PLANES wil! Jook like or how 
they will perform, instruments will play a large part 
in expanding their scope and usefulness far beyond 
anything we know today, Kollsman engineers are con- 
stantly developing new and better aircraft instruments 
which will help widen and extend tomorrow's sky- 
ways for a new era in aviation. 






THE KOLLSMAN SENSITIVE AIR SPEED INDICATOR provides 
the highly precise data required for modern air navigation as 
1 constant check on the safe and efficient flying atti- 


tude of the plane. It indicates the air speed of the plane to (} L L GC M N AIRCRAFT 
within one m.p.h. 
h A INSTRUMENT ‘ 


PRODUCT OF 

















SQUARE J) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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AEROMOLD 
NAVY TRAINER 


PILOTS of this plastic-plywood, low-wing monoplane 
will tell you of its smooth flying characteristics. 


OPERATIONS OFFICERS will praise its rugged strength 
and downright dependability. 


MAINTENANCE MEN point out that this plane is diffi- 
cult to damage yet remarkably easy to repair. 


SOUND ENGINEERING plus plastic-bonded plywood, 
fabricated by the famous Timm AEROMOLD process, 
is the reason. 
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TIMM AIRCRAFT CORPORATION 
LOS ANGELES, CALIFORNIA 
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When the War 


is Over... 


Boots Self-Locking Nuts will have 
even more widespread useful- 
ness. Today, they are used in a 
variety of applications, including 
all types of AIRCRAFT, AUTO HEAD- 
LIGHTS, RADIO CONDENSERS, etc. To- 
morrow, they will lengthen the life 
of your AUTOMOBILE, BICYCLE, WASH- 
ING MACHINE, VACUUM CLEANER, 
ELECTRIC REFRIGERATOR, and many 
other household appliances, 
as well as industrial, farm, and 
office machinery. Boots Nuts pro- 
vide positive protection of per- 
manent fastening wherever vibra- 
tion, corrosion, or temperature 











Se factors. 
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BOOTS AIRCRAFT NUT CORPORATION * GENERAL OFFICES, 
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200 Rounds May Spell the Difference 


Boots all-metal, self-locking nuts are lighter than ordinary 





nuts. Their use on heavy bombers saves more than sixty 
pounds of precious weight—a saving which can be turned 
into sixty pounds of fire-power, or about 200 rounds of .50 
calibre machine gun ammunition. And those 200 rounds 
may easily mean the difference between “all our aircraft 
returned safely” and “one of our aircraft is missing.” 


All types of U. S. planes are protected with Boots Nuts. 
Not only are these nuts lighter, but they literally “outlast 
the plane.” Furthermore Boots Nuts cut repair and main- 
tenance time and have great reusability. They meet the 


exacting requirements of all government agencies. 


“They Fly With Their Boots On — Lighter!” 














NEW CANAAN, CONNECTICUT 






S INSIDE’ OF 
AWYARD OF FLIGHTEX 









True, the X-Ray won't show it... but airplane 
manufacturers know itl Built into every yard of 
Flightex you'll find 1) Quality 2) Service 3) 
Dependability. 








Each year more manufacturers buy more Flightex 
than any other airplane fabric. 








— 


World's Premier Airplane Fabric FLIGHTEX. FABRIC 


FLIGHTEX| 


SUNCOOK MILLS — 40 Worth St., New York 95 50500. 5 WY able adda 


Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 
RESALE DISTRIBUTORS 
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Newest Design Electrical Connectors 
Conform to Latest A-N Specifications 


A dependable means of connecting and disconnecting many electrical circuits 
at once is vital to the operation and maintenance of America’s warplanes, tanks, 
and PT boats on fighting fronts the world over. The newest type Breeze Electrical 
Connectors, carrying from 1 to 47 contacts, make it possible to make of break 
multiple circuits simultaneously, quickly and with safety. Connections are secured 
against vibration by threaded coupling and pin and socket construction. Produced 
in a wide range of types and sizes, Breeze Connectors are designed to meet prac- 
tically every need in modern electrical control and communications systems. Fully 
shielded against radio interference, these units conform to the latest A-N specifica- 
tions, and are engineered to meet the highest standards of design and manufacture. 


BREEZE CORPORATIONS, INC., NEWARK, N. J. 
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Valsparred EDO Floats help sink the Axas! 


Global war is tough on men and ma- 
tériel. The elements are enemies no less 
than the Japs and Nazis. It takes guts 
to stand up and deliver under the in- 
credibly cruel conditions of Alaska, the 
South Seas and Africa. 

But American boys are proving them- 
selves equal to the task—and American 





equipment is in there fighting, too. 
Beating the worst our enemies can 
dish out! 

Meeting requirements everywhere, 
EDO Float Gear serves the United 
Nations on all fronts. 

And Valspar serves EDO—with the 
finest, toughest aircraft finishes superior 


skill can supply. 


PRIMERS, LACQUERS, ENAMELS 
A complete line of dependable Aircraft 
Finishes—that meet Government specifi- 
cations. e Valentine & Company, Inc., 11 
East 36th St., New York, N. Y. e Est. 1832 
Makers of the Famous Valspar Finishes 
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LONG RANGE COVER... 












Pacing our bomber formations over great distances . . . fast 





enough and powerful enough to smash up any Axis attempt at 
interception .. . high altitude convoys of long-range Republic 
P-47 Thunderbolts—potent 2,000 h.p. fighters—extend 


America’s striking power. 








REPUBLIC AVIATION 


REPUBLIC AVIATION CORPORATION ... FARMINGDALE, L. I., NEW YORK—EVANSVILLE, INDIANA 


4 
es 

AIR MASTERY THROUGH >” REPUBLIC ENGINEERING EXCELLENCE 
AVIATION 
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MASTER OF MANY CLIMES 


You will find the Allison engine busy today in the tropic heat of equatorial 


regions, and the numbing cold of near-polar areas. * You will find it 


strafing the enemy from the palm tops of jungle country and through 


the ground haze of the desert—you will meet it, too, in the sub- 
arctic temperatures of the upper air. * But wherever you find it, 
you find sturdy dependability doing a masterful job, carrying 
the fighting pilots of the United Nations successfully on 

their missions — then winging them safely home again. 

x The Allison is manufactured under General 

Motors standards of engineering, metallurgy 

and fabrication. * Planned from the outset 

to be one of the world’s finest aircraft 

engines, the Allison is living up to 

General Motors’ purpose in creat- 

ing it—and in the process prov- 

ing itself master of every 

climatic condition under 


which men fight. 


LIQUID-COOLED AIRCRAFT ENGINES 


POWERED 
BY ALLISON 
P-38— Lightning 
P-39 — Airacobra 
P-40—Kittyhawk 
P-51— Mustang 


GENERAL 
MOTORS 
DIVISION OF 
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Burma Banshee 
(Continued from page 36) 








But still much work remained to be 
done before the plane again ‘could take 
off. Those holes in the fuselage, control 
surfaces, and wings, how were they to 
be repaired? The supply of metal 
patches the repair crew had carried all 
the way from Chungking along with the 
other parts were barely enough to cover 
the most serious holes—those in the vi- 
tal control surfices. 

Captain Sweet remembered the wise 
words of Charles “Chuck” Sharp, avia- 
tion-wise Operations Manager of CNAC: 
“In China, the thing isn’t to figure out 
how to fly—it’s to fly!” In the mission- 
ary’s garden Sweet remembered seeing a 
large canvas awning. Yes, it could be 
“borrowed.” And for patching? Some 
home-made Chinese glue would work. 

Like seamstresses, the repair men cut 
out little round patches, daubed them 
with the home-made glue, slapped them 
into place, then covered the result with 
wing dope. 

If the Jap pilots had bothered to come 
back the next day they might have de- 
tected under a covering of crude camou- 
flage the ship they had “destroyed” the 
day before, all decked out in 3,000 awn- 
ing patches. Fortunately, they didn’t 
bother to pay a second visit. 

That second night repairs were com- 
pleted to Soldinski’s satisfaction. With 
a smile he turned to Chuck Sharp who 
by then was on hand. “She'll fly,” he 
reported. “I'll bet my next month’s pay 


on it.” 

“All right,” countered Sharp, with just 
a trace of doubt in his voice. “If you 
say she'll fly, then I'll fly her.” 

Together, Soldinski and Sharp clam- 
bered aboard, started the protesting en- 
gines, taxied the patchwork-quilt plane 
out on the field, tried a practice run 
along the length of the runway and then 
took off. 

With a shudder that shook every rib in 
her frame she responded to Sharp’s deft 
control. No chance to take on any of 
the passengers, they would have to wait 
for other means of rescue. As it was 
the plane responded like a 102-year- 
old grandmother as she slithered into 
turns. 

Back just long enough to pick up me- 
chanics—just in case. Then off again in 
a sweeping curve for a refueling base 
and safe haven in India, 1,500 miles away 
across jagged mountains. The gods only 
knew what lay between. 

On the second take-off, a control cable 
parted. To return to the field would 
have been to risk almost certain Japa- 
nese air strafing again. To go on meant 
a flight of 904 miles to the nearest place 
where repairs could be made. With a 
30-mile headwind, Sharp throttled back 
until the ship was just holding forward 
speed, almost stalling. Eight hundred 
and twelve minutes later they landed, 
in a plane that normally would fly at 180 
m.p.h.! 











"We sure out-dove ‘em that time!” 
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Quickly, mechanics replaced the sev- 
ered control cable. On the field, waiting 
any means of rescue were four Ameri- 
cans and three Britishers. Yes, they 
could go along if they wished, said 
Sharp, secretly wondering if the flying 
quilt really looked that much like a 
plane. Should he tell them of what he 
had just gone through in the last 13 
hours, or what he expected to run into 
in the hours ahead before the haven in 
India could be reached? 

Sharp was going to take a gamble. 
Weather ahead promised to be terrible— 
the best possible thing, the pilot knew. 
That meant he could strike directly 
toward India without having to detour to 
avoid enemy country. But there was a 
second danger. Suppose the weather 
broke and now-grounded Jap fighters 
could take to the air in pursuit. It was 
a gamble either way, with the impos- 
sibility of remaining where they were to 
spur them on. 

The third danger was the condition of 
the plane itself. A forced landing in 
those treacherous mountains with the 
DC-3 in its present delicate condition 
was unthinkable. 

Until he reached the vicinity of the 
Japanese positions he kept his faltering 
ship high above the overcast. But once 
within range of possible enemy inter- 
ception the safest place was in the cen- 
ter of that dirty black cloud bank. 

Yard by yard, the plane dropped 
toward the foreboding cloud bank. As it 
disappeared from sight of the sun, the 
first rain pellets spattered against the 
thin skin of the transport. More and 
more came, sounding like bullets to the 
plane’s occupants. Tiny rivulets grew to 
streams across the cockpit windows. 

As long as the engines held out, all 
might yet be well. Suddenly their mo- 
notonous baritone was broken by a high- 
pitched shrill note. Were the Japs after 
all hurling lead at them from those dark 
cloud masses? 

The explanation dawned with the 
speed of a machine gun shot. Those 
home-made patches—the rain was 
loosening them. And the wind was 
howling like a thousand tortured dem- 
ons through the uncovered bullet holes. 

It was like a huge calliope, with each 
new note louder and shriller than the 
one before. With thousands of holes to 
play with, the mountain winds were hav- 
ing fun. 

Cotton in the ears was no good to shut 
out the horrible tones. On and on the 
transport flew through the black clouds, 
long tongues of brilliant flame shooting 
from the exhaust stacks. 

Would their luck hold as they skimmed 
in and out of the clouds until safety could 
be reached? It looked that way until— 

Just before sunset Sharp’s keen eyes 
picked out the six tiny dots on the hori- 
zon that spelled trouble. In those parts 
those planes could not be other than 
Japanese. And, yes, they had seen him. 
At full throttle they raced through the 
evening skies directly toward the lum- 
bering transport. The once-friendly 
clouds by now had vanished. There 
wasn’t a hiding place in the entire sky 
that could be reached. 

Closer and closer the six Jap fighters 
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flew, until those aboard the transport 
could make out the Rising Sun insignia 
on the planes’ fuselages. Would they 
open fire at once or try to force the 
CNAC ship to land? 

Wonder of wonders, they did neither! 
Instead, as if at a sudden frightened 
command, they veered off, grew smaller 
and smaller as they high-tailed it for 
the Burma hills. 

Two hours later, thé Banshee of Bur- 
ma, as the boys on the India-China run 
at once began to call her, was hovering 
over the Indian field. Dim marker lights 
lit the runway. It looked like overyone 
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at the field was waiting to welcome them. 

Down they came in a jolting, far from 
graceful descent. As they rolled to a 
stop the field commandant shouted to 
Sharp, “We heard you coming for 50 
miles. Your radio announcement was 
certainly unnecessary. What in the devil 
are you flying there—a sieve?” 

Then Sharp realized what a sky terror 
his plane must have looked like to those 
six Japs—spitting flame from both mo- 
tors, wailing like some unearthly banshee 
and her gaunt ribs beginning to show in 
spite of expert repair work. 

Whether the Japanese air force in 
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Burma really did run out of gas for al. 
most a week as some Japanese spokes. 
man later claimed or whether the Ban- 
shee did scare them out of the skies no 
one can say for sure. 

Captain Sharp, China National Air- 
ways and the Japanese have their own 
ideas. But they all pay respect to the 
memory of the “Banshee of Burma.” 
Today the same plane, completely over- 
hauled, is again ferrying badly-needed 
war goods into China. On her nose she 
carries more wound stripes than any 
known craft in this whole war. 

END 





Mass-Production Carriers 
(Continued from page 26) 





gram, many of the ships selected for con- 
version were well on their way towards 
completion according to their original 
designs. Those more recently ordered, 
however, were designed from the keel up 
as auxiliary aircraft carriers. This nat- 
urally permitted a faster, more economi- 
cal job and doubtless enabled the build- 
ers to incorporate many things which 
otherwise would either have to be 
omitted or improvised. Private yards are 
doing virtually the entire conversion job, 
with the assistance of both the Navy and 
Maritime Commission. Only occasion- 
ally is some small part of the work han- 
dled by a Navy Yard. This leaves the 
latter free to concentrate on the more 
complex types of combat vessels. 
Specific details about the auxiliary car- 
riers are guarded by the Navy as care- 
fully as for any of its ships. Neverthe- 


less, it was revealed a few weeks ago that 
because of the auxiliary’s smaller size, it 
obviously could not be armored as well 
as the designed combat carriers. Exces- 
sive armor protection above the water- 
line, naturally, would make the ships top 
heavy or at least would so add to their 
weight as to drastically reduce their al- 
ready limited speed. 

This deficiency in armor does not mean 
that it is completely vulnerable by a long 
shot, for the auxiliary carrier is well 
equipped with the latest type antiair- 
craft weapons and can throw up a cur- 
tain of fire that will make it unhealthy 
for any enemy seeking to destroy it from 
the air. 

Like the customary types of carrier, 
the auxiliary is equipped with a hangar 
deck and machine shop and is able to 
overhaul the planes for which it serves 
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“Holy smokes, it's Nazi Admiral Raeder!" 











as a base. As in the designed carriers, it 
has elevators to lift its planes from the 
hangar to the flight deck. 

While the auxiliary is not regarded as 
a substitute for the combatant type of 
carrier, its virtue is that it can be pro- 
duced in large numbers at much greater 
speed and at much less cost than the 
others. From keel-laying to completion, 
its production time is less than half that 
of a regular carrier and its cost only a 
fraction of the millions which go into one 
of the others. 

Laymen may have formed the impres- 
sion that the idea of converting mer- 
chant ships into aircraft carriers was 
something the Navy seized upon in des- 
peration—a last resort measure when 
faced with the imminence of war. It was 
unquestionably the threat of war which 
furnished the impetus for the current 
conversion program but the idea of con- 
version was much, much older. In fact, 
the Navy’s first aircraft carrier—the 
U.S. Langley—was a converted collier, 
completed as a carrier just after the first 
World War. 

Therefore both the British and United 
States navies converted projected cruis- 
ers or battle cruisers into carriers—both 
the Lexington (lost in the Battle of Mid- 
way) and the Saratoga originally were 
intended to be 42,000-ton battle-cruisers. 

After years of service as an aircraft 
carrier, the Langley was again converted, 
this time to the less romantic réle of sea- 
plane tender. It was in this réle, how- 
ever, that she achieved her crowning 
glory for the outbreak of war with Japan 
found her on duty with Adm. Thomas 
C. “Tommy” Hart’s indomitable Asiatic 
Fleet. During the dolorous days in which 
“the heathen”—as the men of the Asiatic 
Fleet often called themselves—fought so 
doggedly to stem the southward push of 
the Japs, the Langley fulfilled many a 
valuable mission. It was while carrying 
out what now is regarded as one of the 
chief missions of a converted carrier— 
ferrying fighter planes to a combat zone 
—that she died a warrior’s death. Jap 
bombers located her while she was en 
route to beleaguered Singapore with a 
deckload of Curtiss P-40’s. Ironically, she 
no longer had a flight deck from which 
those fighters might have risen to save 
her, so the Nips had little difficulty in 
sending both the Langley and her valu- 
(Continued on page 146) 
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other equipment used in servicing air- chanic students have the opportunity of 
craft. Students learn about shop equip- working on planes and engines that are 
ment, its care, servicing and operation. going into service. All types are studied. 


America’s airmen, fighting in all parts of the world, are 
proving their superiority with daily headline achievements 
of skill and courage. They are the best trained fliers in the 
world, which is a tribute to the excellent training program 
of American aviation. Lewis School of Aeronautics is a part 
of this gigantic program, assigned to training only flight 
instruction officers for the United States Navy. 

After this*war has been brought to a victorious end we 
will again be back training youth in flight, master mechanics 
and aeronautical engineering. 


Plan your future now in aviation. Reservations are al- 
ready being taken for enrollment after the war. 


CONTRACTOR S T Oo THE U 





MACHINE SHOP includes finest lathes and ADVANCED ENGINE SHOP Master me- 








CHEMISTRY LABORATORY is well equipped. 
Aeronautical engineering students learn 
principles of chemistry followed by quali- 
tative analysis of aircraft metals. 


FREE CATALOG. Send for 42 page Lewis School catalog. Con- 
tains full information about Lewis, its facilities, equipment, 
faculty and courses. 


SCHOOL OF AERONAUTICS 


LEWIS 


LOCKPORT, ILLINOIS 


Gentlemen... 


. F-7 


[_] Aeronautical Engineering 


(J Flight Courses 





. Kindly send me your illustrated FREE CATALOG. 
1 am especially interested in (check course): 


(] Master Mechanics Course 








Previous Schooling Age 
Nome City 
Address. State. 
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NAVICATION 
NOTE BOOK 

















EQUIPMENT SUPPLIED BY WEEMS SYSTEM OF NAVIGATION . 


1. WSN Speed-Time-Distance Calculator. 10. Marine Sextant. 

2. Navigation Note Book & Plotter, Weems. 11. Second-Setting Watch. 

3. Aircraft Plotter, Mark II. _ ’ 12. Marine Navigation, Weems. 

4. Simplified Celestial Navigation, Weems and Linh. 13. Link Averaging Bubble Sextant. 

5. Air Navigation Outline, Keator. 14. Instrument Flying, Weems and Zweng. 


6. Line of Position Book, Weems. 


| 7. Illyne Star Chart, with booklet. 15. WSN Course and Distance Protractor. 
8. Air Almanac, for 4 months. 7 Air Navigation, Weems. 
9. Radius of Action of Aircraft. Tornich. Star Altitude Curves, Weems, per 10° Lat. Band. 


Write to: Weems System of etetion Annapolis, Maryland 
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ESSENTIAL, 


NON-COMBATANT AVIATION SERVICE 
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Specialized “‘On-Ground” Work. 


= No Experience Necessary. 






Calibrating a gyro-type aircraft instrument 


We Will Train You in 15 Weeks. for a pre-figh fest... . part ofthe tain 


ing you will receive. 











Testing Sperry Automatic 
Pilot on a Scorsby Unit 


Chicago 
SCHOOL OF 


AIRCRAFT 
INSTRUMENTS 





Here is an opportunity for men of all ages to get into ESSENTIAL war work, now, 
and establish a life-time future in Aviation. Almost every instrument and aircraft 
manufacturer, airline, and Army or Navy Maintenance Depot is urgently in need of 
such trained specialists. Starting salaries are high, and post war opportunities are 
great. 

Fifteen weeks of specialized training at the Chicago School of Aircraft Instruments 
will qualify you for one of these positions. 

C.S.A.|. is the country's largest aircraft instrument school, and is now training 
more soldiers and Civil Service appointees as instrument specialists for the Army 
Air Forces than any other institution. Its Civilian School graduates are holding top 
positions with manufacturers and airlines, everywhere, and requests for additional 
graduates far exceed the school's capacity for months to come. 

If you want one of these positions, and are willing to train for 15 weeks to qualify, 
write for complete details. 

Your age and present occupation make no difference. Old men are just as adept 
at learning this new type of work as younger ones and are just as suitable to avia- 
tion employers. 


MAIL COUPON TODAY FOR COMPLETE DETAILS 


seme ee es es ee es ee ee ee ee ee ee ee ee ee es 5 
| CHICAGO SCHOOL OF AIRCRAFT INSTRUMENTS | 
| 2200 W. Lawrence Ave., Dept. F-7 

Chicago, Ilinois | 
| Please send me complete details of your specialized 15 week training program and full information on positions | 
| available. | 
| NQMC .cccccccccccccccccccccccesceerereeseseeeceseeeececcccercccccesseeereecescoeccesseerescesescossceseseeees | 
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This Free-Roving 
Tractor-Footed 


ROUSTABOUT 
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Keeps Loads Moving 
at War-Busy Airports 


we you want it when you want it, this 
speedy loadster hustles bulky odd-shaped 
stuff in and out, up and over — gives you in- 
stant load-handling action that prevents costly 
delays, saves manpower. In hundreds of de- 
pots, airports, docks and defense plants, the 
ever-ready Roustabout Crane moves, stacks, 
loads anything to 5 tons—without a whimper. 
Powerfully built for years of overwork — boom 
rides a heavy-duty ballbearing turntable, en- 
closed gears run efficiently in oil. Wheel or 
crawler mounted, easy and inexpensive to oper- 
ate. For fast action now, for cost-saving later, 
write for bulletin showing Roustabouts at work. 


THE HUGHES-KEENAN COMPANY 


607 Newman Street, Mansfield, Ohio 


a Wrnment 


By Hughes-Keenan 
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(Continued from page 142) 
able cargo to the bottom of the South 
China Sea. 

Following the disclosure that the ill- 
fated carrier Hornet was the one which 
ferried Doolittle’s Army bombers to 
within 800 miles of the Japanese home 
islands, the Navy revealed that more 
than 2,500 fighting planes have been 
transported to the farflung battlefronts of 
this global war by its aircraft carriers, 
both regular and converted. Of the to- 
tal, more than 1,000 were landplane 
fighter types which took off from the car- 
riers’ flight decks while still hundreds of 
miles from their destinations. 

Long before the Tokyo raid, however, 
Navy carriers were ferrying landplanes 
to points “below the bulge” off the West 
Coast of Africa from whence they flew 
across the Dark Continent to take part 
in the Libyan campaigns. This service 
was accelerated considerably after the 
successful occupation of North Africa 
and the auxiliary carriers ever since have 
been carrying what the Navy described 
as “an unending stream of warplanes” 
across the shortened route. 

Reverting once again to the initial in- 
vasion of North Africa, the Navy dis- 
closed that one of the converted carriers 
transported almost 100 Army Curtiss 
Warhawk fighter planes to the theater of 
operations and they subsequently par- 
ticipated in the capture of enemy air- 
dromes and in the cleaning out of oppo- 
sition strong points. 

Lest the foregoing emphasis on the 
part played by converted carriers in the 
North African campaign create the im- 
pression that their use has been re- 
stricted to the Atlantic, it should be 
stated that such is by no means the case. 
Navy spokesmen say that many vital 
cargoes, including loads other’ than 
planes but which are particularly adapta- 
ble to carrier transport, have been rushed 
across the Pacific to many a United Na- 
tions’ bastion. 

One of the best combat stories involv- 
ing a converted carrier is one which can- 
not yet be told in detail for reasons of 
military security. It can be said, how- 
ever, that fighter planes from this par- 
ticular carrier broke up an enemy air 
attack on an important convoy, saving 
every ship. Had the lumbering freight- 
ers been without that fighter protection, 
it is virtually certain that many of them 
with their precious cargoes of war sup- 
plies never would have reached United 
Nations’ fighting men. 

Thus, it can readily be seen that while 
the converted carrier may never reach 
the glorious status already attained by 
many of the regular “flat tops,” there can 
be no question that it has and will con- 
tinue to play a vital réle in the war. Its 
numbers, which the ultraconservative 
Navy admits is in the dozens, may well 
run past the 100 mark before the war is 
over. 

END 


New Beech Names 
ICHITA and Kansas were honored by 
Beechcraft when the company named 

the AT-10 Beechcraft the Wichita and 
the AT-11 (Navy SNB-1) the Kansas. 
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AIRPLANE 
HYDRAULIC 
SYSTEMS 


THEIROPERATION & MAINTENANCE 
by HUGH C. AUMENT, JR., In- 
structor in Airplane Hydraulic, Roose- 


velt Aviation School, Roosevelt Field, 
New York Lonoing Gear Down 





tuating Cy/» > 
Actuating Cylinders 


Landing Sear Locks. 


Just Out! Explains airplane hydraulic 
equipment so that the mechanic may 
understand the operation of the essen- 
tial units, and having this understand- 
ing may more efficiently carry out 
service activities. Hydraulic System Landing Gear 
This book presents the subject in a simplified, copiously illustrated manner, giving 
thoroughly the information which the mechanic must have but eliminating that 
which will be of little practical value. The author has found that this “stream- 
lined"’ method of presentation produces the best results in shortest time. He has 
tested the effectiveness of the method with hundreds of mechanics over a con- 
siderable period, with highly satisfactory results. The text is devoted to study of 
hydraulics as used in aircraft equipment. Schematic illustrations show the opera- 
tion of each hydraulic unit. 


























CONTENTS 

Basic Hydraulic Principles and Fluids Pressure Regulator 
Reservoirs Lines, Tubing, Seals and Glands 
Check Valves Comparison of Hydraulic Systems 
Relief Valves Filters for Aircraft Hydraulic Systems 
Hand Pumps and Power Pumps Sperry Exactor Control 
Surge Chambers, Pressure Tanks and Hydraulic Systems 

Accumulators Inspection and Maint 
Selector Valves Questions and Answers 
Actuating Units Index 


Experience has proven that the mechanic who carefully studies and understands 
what is presented in this book will find that he is able to proceed with more con- 
fidence in working with airplane hydraulic systems, because he has learned not 
only what he should do but why. 132 Pages, 81 IMustrations....Price $2.25 


PILOTS’ & MECHANICS’ 
AIRCRAFT INSTRUMENT 
MANUAL 


by G. C. DE BAUD, Captain U. S. Army Air Forces 

















CAPT. DE BAUD tion and maintenance. 500 Pages, 320 IMustrations... 


AIRCRAFT ELECTRICITY 





by NORMAN J. CLARK, U.S. N. R., formerly Electrical Engineer, Lockheed Aircraft Corp.; 
and HOWARD E. CORBITT, Electrical Engineer, Lockheed Overseas Corp. 


New, Revised, Enlarged Edition. Electricians! Designers! Here is up-to-the-minute in- 
formation you want today in practical shop installation, inspection, and design calculations, 
right from shop instructions, standards, and drawing board. This is the ‘‘what, why and how- 
to-do-it”—exactly suited for rapid individual or group training. Furnishes data in the most 
modern methods and practices in design and construction of military and naval aircraft, inso- 
far as the electrical system is concerned. 200 Drawings, Diagrams, tlustrations. 350 
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AERONAUTIC RADIO 


by MYRON F. EDDY, U.S. N., Ret'd, 





For Operators, Pilots and Radio Mechanics. Follows requirements of Federal Communications 
Commission, Civil Aeronautics Administration and actual approved usage for both communica- 
tion and special purposes such as course guidance and instrument landing. Those thoroughly 
covering the book should be well prepared to pass the theoretical part of the aviation radio 
operator's license examination, to acquire quickly skill in operation of radio equipment and to 
undertake readily manufacturers’ installation and maintenance instructions. 
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THE RONALD PRESS COMPANY, Publishers 


New York, N. ¥. 





15 East 26th Street ESTABLISHED 1900 
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For systematic use without an instructor. Gives a thorough knowledge of 
all types of instruments—flight, navigation and engine—in shortest time 
and with a minimum of effort. Progressively arranged to give full under- 


standing of each instrument—its purpose, errors and remedies, installa- 
rice $4.50 


... Price $3.50 


SERVICING - 


AIRCRAFT 
ELECTRICAL 
SYSTEMS 


THEIR MAINTENANCE & SERVICING 


by WILLIAM F. JORCH, Instructor in 
Aircraft Electrical Systems, Roosevelt 
Aviation School, Roosevelt Field, 
New York 


Just Out! The purpose of this book is 
to help the mechanic or student acquire 
a thorough understanding of aircraft 
electrical units so that in their main- 
tenance and servicing he will be able to 
recognize conditions that need atten- 
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tion, locate causes of trouble with quickness and certainty, and 
know how to put the equipment in good order. 


The material has been developed from the author’s experience in 
training a great many men. It gives in understandable, usable form 
the information the competent mechanic really requires. Gives 
necessary electrical theory as simply as possible. The user, whether 
taking class instruction or training by himself, will find in the book 
everything he needs, without spending time and effort on things 


not really essential. 


The book’s major portion is devoted to discussion of the most fre- 
quently encountered types of generators, batteries, ignition and 
starting systems. Simple and speedy methods of testing are sug- 
gested. The explanations are clear and non-technical. The aim is 
to enable the user, from his own knowledge of the basic features 
common to all electrical apparatus, to see quickly how to go about 
any problem; and to enable him to make full and effective 
use of the manufacturers’ instruction books. 72 Mlustrations. 
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The Norden Bombsight 


(Continued from page 38) 








controversy. The RAF was skeptical, and 
its skepticism was reflected in the assur- 
ances of “experts” that the technique, 
however valuable in the clear weather 
prevailing around most of the North 
American continent, was useless over 
western Europe where the weather often 
gets bad. But the AAF now has con- 
vinced the skeptics—at Vegesack, at Lori- 
ent, at Abbeville, at Wilhelmshaven, at 
many another target in Germany and 
German-occupied Europe. Reminded of 
the controversy, and asked his opinion, 
Lieut. Col. Pierpont M. Hamilton, AC, 
said recently, “Well, I'd certainly hate to 
be occupying any spot selected by our 
bombers for a target.” 

Despite its fame, the history of the Nor- 
den bombsight is still obscure for the 
most part. Carl Ludwig Norden and 
Theodore H. Barth were both consultant 
engineers for the Navy when Norden in- 
vented the mechanism in 1923. They 
formed a partnership. 

Five years later the partnership became 
a corporation, Carl L. Norden, Inc., of 
which Barth is president and sole owner, 
and with which Norden is connected as a 
consultant. The company not only has 
but one owner—it has never had but one 
customer, the U.S. Government. Origi- 
nally occupying a single floor of a build- 
ing in New York City, the company now 
occupies two entire buildings there, and 


has plants in Indianapolis, Northampton, 
Mass., and Danbury, Conn. 

None of the usual industrial informa- 
tion is available concerning Carl L. Nor- 
den, Inc. No one at liberty to talk knows 
how many bombsights are being turned 
out now, how many have been manufac- 
tured in the company’s history, or even 
whether the present bombsight is sub- 
stantially like the original. The com- 
pany’s contracts are with the Navy, which 
supplies the sight to the AAF, and Barth 
is proud—and justifiably so—of the fact 
that the Navy inspectors have yet to re- 
ject a single bombsight delivered by his 
company. 

The bombsight and the company are 
Barth’s hobby as well as his business, and 
he has said that he would pay for the 
privilege of occupying his desk and run- 
ning the show. Heavy, powerfully built, 
the 50-year-old executive is a man of tre- 
mendous personal force whose driving 
energy sets the pace for the entire or- 
ganization. 

He and his staff have examined cap- 
tured German bombsights, and he finds 
them heavy and cumbersome affairs that 
he cannot imagine putting into any kind 
of mass production. He also holds that 
failure would meet any German attempt 
to put the Norden sight into production 
for the Lutfwaffe. 


Barth is interviewed rarely, but one of 








“He just says there's nothing in regulations against it!" 











July, 1943 


the rare occasions came along in April 
when his company got its third Army- 
Navy Production Award for outstanding 
performance of war contracts. 

“Even if the Germans were given the 
Norden blueprints, it would take them a 
year and a half to tool up,” said he at 
that time. 

“Then they would have to teach people 
how to use the tools. Then their troubles 
would begin. It is comparatively easy to 
build two or three bombsights, but to get 
sizeable production takes a terrific effort. 
And building the bombsight is only half 
the job. 

“It took our Army and Navy nearly 10 
years of organized schooling—all this be- 
fore Pearl Harbor, mind you—to educate 
what was then believed to be a sufficient 
number of men to use and maintain the 
bombsight, only to find at the outset of 
the war that this was only a small frac- 
tion of the number that was required. 

“After Pearl Harbor all the trained men 
that could be spared from combat duty 
became instructors. We had to spread our 
trained men pretty thin. 

“The bombardier schools operated 
around the clock to produce the bombing 
crews and, particularly, the bombardiers 
who now are obtaining pretty good re- 
sults. Even today, with our long-estab- 
lished setup, it takes up to eight months 
to train maintenance men, and we have 
the finest kind of talent to begin with.” 

Of course, the Germans do not have the 
Norden blueprints, and those who know 
say it would take them considerable time 
—a minimum of two months—before their 
skilled technicians could dive into the 
bombsight’s complications and come out 
with a reasonably accurate picture of how 
it works, and why. Give them another 
two months to achieve their modifications 
to meet German techniques and produc- 
tion methods. Then, as Barth points out, 
another year and a half would be re- 
quired to tool up, additional time for 
training workers and, assuming that after 
all that the enemy actually succeeded in 
producing the bombsights in quantity, a 
complete changeover in training methods 
for bombardiers, adding more months to 
the process. It all adds up to “no use” by 
the Germans of the Norden bombsight. 

Although the Norden company has ex- 
panded enormously, and all of the expan- 
sion obviously is for military bombsight 
production, Barth is prepared to shift to 
the manufacture of other things when 
the military requirements decline with 
the end of hostilities. 

Furthermore, he predicts that after the 
war the world’s precision instrument in- 
dustry will be centered in the United 
States. Knowledge and facilities devel- 
oped under the stress of conflict will be 
available for peacetime uses, he says. 

For the company he owns and directs 
and for the bombsight it produces, Barth 
gives full credit to Mr. Norden. “He is an 
amazing man and a modest one. I was 
lucky to meet up with him,” he asserts. 

“We make a good team, like Gilbert and 
Sullivan. He was interested in the scien- 
tific end and I was able to put his ideas 
into metal—make them a practical possi- 
bility. We’ve always worked perfectly to- 
gether, and we’ve never ‘had words’.” 

END 
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Bird-Proof Windshields 


(Continued from page 42) 








tendency for the mounting bolts to tear 

out of the plastic. 

4. Mounting the panel so as to ob- 
tain maximum restraint at the ends of 
the panel and minimum restraint along 
the top and bottom edges results in in- 
creased impact resistance of the wind- 
shield but imposes greater forces on the 
bolts and frame at the ends of the 
panel. 

5. A softer vinyl plastic, utilizing 30 
per cent plasticizer as compared to 20 
per cent plasticizer, provides greater 
impact resistance at 75° F. 

6. Variations in the width of air space 
in the panel over a reasonable range 
had no appreciable effect on the im- 
pact resistance of the windshield com- 
bination. 

One important characteristic of the 
glass-vinyl type windshield panel re- 
vealed in these tests is worthy of special 
note. It was observed during tests on 
this type of panel that relatively large 
quantities of sharp glass splinters are 
thrown off the rear face of the panel at 
considerable velocity, even when no pen- 
etration of the plastic by the carcass oc- 
curs. 

There appears to be no practical means 
of eliminating this splintering hazard if 
a rear glass surface on the windshield is 
utilized. However, tests with the me- 
thacrylate plastic laminated on the front 
and rear faces of the vinyl in place of 
glass showed that no similar tendency 
for splintering occurs although lower im- 


pact strengths were obtained. Tests now 
are being carried out in which a glass- 
vinylmethacrylate lamination is utilized, 
with the hard plastic on the rear face of 
the lamination and glass on the front face. 
The strength and splintering character- 
istics of such combinations are yet to be 
determined in future investigations by 
the CAA. 

Investigations also were made of the 
effect upon impact resistance of the glass- 
vinyl type panels of several variations in 
impact conditions which might be real- 
ized in actual bird collisions. In particu- 
lar, determinations were made of the ef- 
fect of high temperatures upon the im- 
pact strength of panels utilizing vinyl 
plastics of different plasticizer content. 
Such temperatures would be obtained in 
a windshield with hot air being circulated 
through the interspace for de-icing pur- 
poses. 

It was found from these tests that the 
penetration velocity of vinyl plastic of 
20 per cent plasticizer content is increased 
approximately 30 per cent as the tem- 
perature is raised from 75° F. to 115° F. 
It further is learned that the penetration 
velocity of vinyl plastic of 30 per cent 
plasticizer content is decreased as the 
temperature is varied from 75° F. to 
115° F. 

Although investigations involving the 
effect of elevated temperatures as yet are 
incomplete, they are of especial interest 
since the physical characteristics of the 
vinyl plastic are found to vary between 
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100° F. and 200° F. when hot air is being 
circulated for de-icing purposes. This 
would indicate that a vinyl plastic of y 
per cent plasticizer content or of some. 
what lower content should be used 4 
realize the maximum impact strength, 

Furthermore, the circulation of hot air 
will be necessary whenever ambient tem. 
peratures of less than 75° are encountered 
in order to maintain adequate collision 
resistance since at panel temperatures gf 
less than 75° F. a rapid decrease in im. 
pact strength is obtained. 

In further relating the tests to prac. 
tical variations in impact condition 
which would be realized in actual coll. 
sions, an investigation was made of th 
effect of the location of the point of im. 
pact on the face of the windshield pang, 
and of the effect of variations in angle of 
impact which might be obtained with th: 
bird moving transversely to the line of 
flight. 

It was discovered that the penetm. 
tion velocity of the glass-vinyl typ 
windshield construction is decreased ap- 
proximately 25 per cent when the impart 
occurs near the outer end of the panel, a 
compared to impact at the center or in- 
board end. It further was found that, 
similar decrease in penetration velocity 
of about 25 per cent is obtained for im. 
pact at a lateral angle of 11° from th 
normal and a vertical angle of 17° from 
the normal. However, such angle of in- 
pact only would obtain when the speed of 
the airplane was reduced to approxi- 
mately 110 mph. This is roughly # 
per cent of the cruising speed. 

The tests conducted so far have mainly 
involved investigations of the effect d 
various types of panel construction ani 
mounting and the effect of other pert- 
nent variables. As yet, no attempt has 
been made to combine the more promis- 
ing features in a single windshield whid 
would possess a maximum of impact r 
sistance. They have indicated, however, 
that the glass-vinyl type laminated wini- 
shield with extended plastic edges boltel 
into an adequately reinforced windshield 
frame provides practically 100 per cent 
protection for the DC-3 airplane agains 
collision with birds weighing up to fo 
pounds, and that a high degree of protet- 
tion practically may be provided agains 
collisions with larger birds up to 2 
pounds in weight. Furthermore, suc 
protection is possible for all anticipated 
impact conditions and for all ambient 
temperatures to be expected. The né 
increase in weight as compared to exist- 
ing installations of double-glazed wint- 
shields and including re-enforcement d 
the windshield supporting structure wil 
be approximately 15 pounds. : 

The optical characteristics are believe 
acceptable. 

Glass panels used in the investigation 
were provided by the Pittsburg Plat 
Glass Co., Libby-Owens-Ford Co., th 
Dupont Company, Celanese Corporatio 
of America and by the Rohm and Has 
Company. These companies also ha 
conducted special investigations and test 
of the windshield glass used in airerd 
and their co-operation aided conside- 
ably in the conduct of the CAA prograd 
END 
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cost you nothing! 


New edition has complete- 
ly rewritten chapters, 
shows nature and use of 
latest type equipment. 
Special new chapter: 
Noiseless Flight — The 
Glider. Clear, instructor- 
to-student text and 460 
pictures show every step 
in training for flight, in- 
struments, radio, naviga- 
tion, motors, aerodynam- 
ics, safety devices, etc. 
Translated into several 
languages. Size 7” x 912”, 
$3.00. 


WE GUARANTEE that the Jordanoff books 
will do for you what they have done for tens 
of thousands of fliers all over the world—or 


THREE VOLUMES BOXED, ONLY $goo 


Keep them on approval for 10 days. If you 
are not completely satisfied with them, re- 
turn them and your money will be refunded. 


Revised, enlarged, 1942 edition! 


YOUR WINGS 








460 ILLUSTRATIONS 


PARTIAL CONTENTS: Take 
Off and Landing . . . Turns, 
Climbs, and Glides . . . The 
Motor... Visual Navigation 
. - « Motor Oils and Gasoline 
..-Simple Aerodynamics... 
Gyro and Sperry Instru- 
ments... Etc. 


THROUGH THE OVERCAST 


Weather and Instrument 
Flying. Prepares you fully 
for written tests for instru- 
ment rating. C. R. Smith, 
former President of Amer- 
ican Airlines, says: “This 
book has taken the subject 
of meteorology out of the 
mathematical equations 
and has made it simple to 
understand. It explains in- 
struments, radio, and all 
allied subjects thoroughly. 
Size 7” x 942” $3.00. 

PARTIAL CONTENTS: How to 
Be a Weather Detective ...+ 














—<—LEFT SKiD— 
338 ILLUSTRATIONS 





Air Masses and Their Iden- 
tification .. . Weather Maps 
..-Practical Forecasting... 
Airplane Instruments .. . 
Cambridge Fuel-Air RatioIn- 
dicator . . . Instrument Tech- 
nique; How Not to Be Con- 
fused... Etc. 


SAFETY IN FLIGHT 


Contains the expert knowl- 
edge you must have to go 
beyond elementary pilot 
ratings. Tells how to get 
and use upper-air weather 
information, airline tech- 
nique of pre-planning 
flights, latest instruments, 
icing dangers and counter 
measures, engine efficiency 
under varying conditions, 
special landings and take- 
offs, etc. Size 7” x 942”. 
$3.00. 
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451 ILLUSTRATIONS 


PARTIAL CONTENTS: Practi- 
cal Application eather 
Knowledge . . . Shelters in 
Flight; Alternate Airports... 
Typical Cloud Forms ... 
Braznell Instrument Method 
... Radio as a Navigational 
Aid ... New Accessories... 
Etc. 





| 









JORDANOFF 


has trained 
experts and he 
can train you 











This famous airman-author is a 
pilot, instructor, technician, 
and aviation engineer. As con- 
sultant to leading American 
airlines he has been associated 
with many recent improve- 
ments in modern flying prac- 
tice and equipment. 











TO: FUNK & WAGNALLS COMPARY, Dept. 574, 
354 Fourth Ave., New York, N. Y. 


WANT to see what the famous Jordanoff 

books will do for me. Send me the book (or 

books) checked at the right, for 10 days’ ex- 

ination. I will deposit price, plus postal charges, 
with the mailman, with the understanding that 
my money will be pletely refunded if I am 
in any way dissatisfied and return the book (or 
books) 10 days after delivery. 
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OALL 3 VOLUMES, 
boxed in:a hand- 
some slip-case, at 
- BARGAIN PRICE 


(CD YOuR WINGS, $3.00 
(0 SAFETY IN FLIGHT, 
$3.00 


OTHROUGH THE 
OVERCAST, $3.00 


&# Books sent post FREE if you enclose payment. Same return privilege. 
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OMORROW’’s aces are reading these books foday... 
Speeding their air training with these tested short- 
cuts to expert piloting—the equivalent of many hours 
of flight and ground school, in graphic, easily-remem- 
bered form. The Jordanoff books are famous the 
world over. Over 300,000 copies have been sold, in English 
and in translation. They have been ordered in quantity by the 
U. S. Government, Canadian R.A.F., British R.A.F., and our 
fighting ally, Russia. Each is a big book, complete in itself. 
Together they form a complete flying “school” that you can 
attend anywhere, any time, at very low cost. 


1249 ILLUSTRATIONS The best flyers are those who have a perfect 
mental picture of everything concerning the nature of a flight. So that 
you begin flying with this priceless possession, Jordanoff’s books 
contain 1249 illustrations—specially 
prepared by experts under his direc- 
tion. They picture every step in an 
airman’s training, every knob and 
button on the control board, com- 
plete sectional views of simple and 
complex instruments and installa- 
tions, how to navigate and maneuver, 
how to recognize and avoid danger- 
ous weather. Words and pictures 
both stamp the whole theory and 
practice of aviation on your mind in 
the easiest, safest, pleasantest way 
imaginable. 


SEND NO MONEY! 


Tear out, sign, and mail the coupon today 
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Ves! Aircraft builders need trained 
men... . 
Yes! 


knowledge and trained intelligence. 


Aviation demands skill and 

But! U. S. aircraft manufacturers 
want, and want badly, key-men—not 
“bolters and nutters,’’ who have to 
ask “where does this little bolt go, 


Bill?’ —the type of men who, in the 


Public 


the Lockheed Aircraft Corporation, 


Education and 
“make up the backbone of such an 
organization’”’ ! 

By what yardstick are these key- 
Lockheed? 


years’ apprenticeship! There isn’t any 


men measured at Four 


“zooming’’ into aircraft careers at 


Lockheed, or any other important 
aircraft plant! 

[here is just as much skill and 
knowledge and intelligence demanded 
of ‘‘aircraftsmen’’—those men on 
whom rests one of the greatest re- 
sponsibilities ever handed to indus- 
men who 


trial workers—as on the 





make up the backbone of any other 
industry. 

[here has been too much loose talk 
about “Aircraft Production Training 
Courses,”’ and “‘Aircraftsmen Trained 
in Four Weeks,’ and ‘‘Zooming into 
We’ve got to 


an Aviation Career.” 


be honest about this matter. 
“Aircraftsmanship,” the knowledge 
and skill that must predominate 





rd 
- 
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among aircraft workers, is not some- 
thing to be obtained. “overnight,” or 
by reading a few short articles. 

It is unfortunate that only those 
with a long connection with the air- 
craft industry appreciate the absolute 


words of Svend Pedersen, Director of 
Relations of 
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necessity of special training of all air- 
craft personnel. 

And here’s how I. C. S. handles 
the problem: 

I. C. S. has paid to specialists in 
the past three years $34,740 for the 
data only, from which training for 
Aircraft Mechanics and Aviators is 
provided . . . $6244 for one subject 
only—‘“‘The Aviation Engine”’; 
for “Sheet Metal Work’; $2843 for 
‘Measuring Instruments”; $1536 for 


$2552 


*‘Aviation Engine Ignition.” 
That gives you an idea as to how 
‘Specialists’? do the job. 


“cc ” 


If you’re looking for a “‘career” in 
aviation, if you’re aiming to become 
a key-man in the aircraft industry, if 
your objective is more than to be a 
“cog” in the machine or a “number” 
on the assembly line, don’t be mis- 


taken: You’ve got your work cut out 


INTERNATIONAL 


tion on the course marked. 


2 AIR PILOT 

0 AVIATION MECHANIC 

2 AIRPLANE MAINTENANCE 
7 AVIATION ENGINES 


CORRESPONDENCE 


BOX 6844-E, SCRANTON, PENNA. 


Please send my free copy of “Aviation Opportunities,’ and complete informa- 
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for you. You can’t reach these objec- 
tives by any quicker process than have 
those select few who are the “‘back- 
bone” of the industry today. They 
worked, they studied, and they studied 
from authoritative instructional data, 
and under the guidance of a competent 
faculty. 

I. C. S. Training is designed and 
conducted to make these objectives 
possible. It is not an educational Irish 
stew ... a conglomeration of unre- 
lated facts. It is real thorough 
. . . practical and approved by un- 
questionable acceptance. 

If you’re a man with a definite 
objective, in the Aviation Industry, 
we will be glad to send you the truth 
about a Career in Aviation. A letter 
or a post-card will bring GOry, 
you full information .. . s=* 
or use the coupon. 3 2 

oe Te 


SCHOOLS 





0 AVIATOR 

0 AIRPLANE DRAFTING 

0D FUNDAMENTALS OF 
AERONAUTICAL ENGINEERING 
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"Airsickness" Author 
Sirs: 

In your April issue, you published an 
article entitled “How to Prevent Airsick- 
ness,” attributed to my authorship. This 
is not wholly fair to the other individuals 
and organizations who contributed to the 
material of that article. The article was 
based on research work sponsored and 
supported by the Division of Research of 
the Civil Aeronautics Administration, un- 
der the directorship of Dr. Dean R. Brim- 
hall, and was administered by the Na- 
tional Research Council’s Committee on 
Selection and Training of Aircraft Pilots. 
Most of the experimental work was done 
at Wesleyan University. The prepara- 
tion of the article from my longer report 
‘was made by Miss Marjorie Van de Water 
of Science Service. 

G. R. WENDT 

Wesleyan University 
Middletown, Conn. 
@ Fryrnc’s apologies to all concerned.— 
Ep. 


Pilots Needed? 
Sirs: 

I read William Levenor’s article “In- 
ternational Express, Unlimited” [Fiy1ne, 
January, 1943]. He has either grossly 
exaggerated the magnitude of this pro- 
gram and the zeal with which the airlines 
are tackling their job or the airlines are 
short-sighted in their search for pilots. 

I am one of hundreds of glider pilots 
who are right now being discharged from 
the Army due to the curtailment of the 
glider training program. I have offered 
my services to several airlines to date 
and none have been interested. As a 
group, the glider pilots average: 

100 hours in lightplanes (65 h.p.) and 

gliders 

20 hours in Link trainers 

40 hours in ground school 

Before entering the Army, I had 190 
hours in 65 h.p. planes, 31 glider hours 
and 32 hours in a Link. My time hasn’t 
been enough to have any airline welcome 
me in their frantic search to “find and tap 
new reservoirs of pilots and potential 
pilots, training them for the exacting 
task ...” And Mr. Levenor wants me 
to believe the airlines are seeking pilots. 

S/Ser. W. L. Hetu 
Albuquerque, N. M. 
@ Judging from his letter, Sergeant Heth 
would need a good deal of additional 
training and experience before an airline 
could use him. However, has he tried 
transferring to one of the many other 
aviation operations of the Army?—Eb. 





Missing 
Sirs: 


A short while ago a friend of ours re- 
ceived notice from the Government that 
her husband, Dr. James Schaefer, was 
missing along with the ship he was on. 
Dr. Schaefer wrote an article on correct- 


ing your eyes for Fiymnc which appeared 


in your December, 1941, issue. He tried 
to get into the Army thinking they might 
need oculists, but was turned down be- 
cause he was not an M.D. He then signed 
up as a chief gunner on a merchant ship 
with an ensign’s rating. He was at sea 
doing this job when he was reported 
missing. 
KENNETH WARNER. 

Lake Forest, IIl. 





Too Much Training? 
Sirs: 

I read Fiytnc because I have a son in 
training to become an Army aviator and 
I try to talk his language. However, 
there are a few inquiries I want to direct 
to you: 

Is it your opinion that a man can stand 
up to the grind of a full year’s training 
to become a pilot and remain mentally 
alert without having any leaves of ab- 
sence and but a few days off the post for 
relaxation? 

Is it not possible that training accidents 
could be traced to the lack of mental 
alertness due to training without let-up 
for a period of a year? 
























Many a good fighter has burned himself 
out in training camp and fought his best 
fight before climbing into the ring with 
an opponent. 

Masor, Wortp War L 

Dover, Del. 

@ Many thousands of young men hays 
gone through Army Air Forces training 
without “burning themselves out.” Oy 
the contrary, it is a generally accepted 
fact that young men taking the rigoroug 
training described in the above letter arg 
better men physically and mentally thay 
they were in civilian life. Training ace 
dents in the Air Forces average about six 
fatalities per day for the entire country, 
This figure compares with an average of 
nearly 90 persons per day killed by auto. 
mobile accidents alone in the United 
States.—Eb. 


Soldier Wants to Fly 
Sirs: 

I have logged 40 hours through time 
earned last summer by working around 4 
“cow pasture” airport. Later, I entered 
my name for civilian pilot training but 
was drafted before I could attend. I wag 
then assigned to the Air Forces. At my 
basic training center, I was informed that 
I would have to have 60 hours to become 
a liaison pilot. Why can’t I receive liai- 
son training even though I am in the 
Army as I already have a good start? 

Pvt. KENNETH GoopRIcH, 
Chanute Field, IIl. 
@ We suggest Reader Goodrich consult 
his commanding officer.—Eb. 
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"Calling Falcon Field. Tail gunner Murphy coming in!" 
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There is a definite need and a place for women in Aviation. 


Hundreds who have trained at our school now hold respon- 


sible positions...Link Trainer Operators, Flight Instructors, 
Radio Technicians, Sheet Metal Workers, Welders, and Rivit- 
ers. Their courage and foresight in training will hasten our 
Victory and will enable them to share equally in the peace- 


time development and expansion of this great industry. 


DALLAS AVIATION SCHOOL & AIR COLLEGE 


MAJOR W. F. LONG, Dallas Aviation School, LOVE FIELD, DALLAS, TEXAS 
Love Field, Dallas, Texas. 

Without obligation, 

please send your 

catalog to: 
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LITTELFUSE 


Universal FUSE PANEL No. 1505 


Comes without charge. Enables you 
in a moment to designate panel or 
panels to your specifications. One 
number for your mounting. No. 
1505 specifies Standard Panel 
Mounting. First dash number speci- 
fies sizes of fuse required; second 
dash number specifies number of 
poles required. If bus bars re- 


quired, specify separately, and 
specify poles to be bussed. 
READY TO MOUNT. Panels 


equipped with terminals and Be. 
Cu. Clips or terminal studs. Meet 
all air corps requirements. Spe- 
cial panels to your specifications. 
Wire or write. 


LITTELFUSE 


INCORPORATED 


4793 Roysnnneed Ave., Chicago, Illinois 
263 Ong St., El Monte (Los Angeles suburb), Calif, 











= When You Buy WAR BONDS = 
= You're Saving—Not Giving! = 
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' Wind Drift, True 
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Speed, Time, 
Speed, Distance 





aad full instructions for use. 
SEND $1.25 FULL PRICE. Check, cash, 
money order or C.O.D. 


THE COMPUTRACTOR CO. 
2054 N. Argyle 


Hollywood, Calif. 





























FLYING 





CAP Joins Army 


(Continued from page 33) 











United States, such as fire, flood and 
disaster patrol for state and local authori- 
ties, will probably be continued on the 
irregular schedules as heretofore. 

Naturally these special services cannot 
and will not be performed unless neces- 
sary. Nevertheless, the CAP must main- 
tain in areas a certain amount of per- 
sonnel on active service and ready for 
call. With the regular airlines jammed, 
not only with priority passengers, mail 
and express, it is hoped that the CAP 
courier service for war plants and Army 
posts and depots will be extended. If it is, 
the courier service will provide work 
for a larger number of the pilots and 
ground crews on active service. 

Members of the CAP were encouraged 
in this outlook by a letter from Assistant 
Secretary Lovett to Director Landis. In 
it he said: 

“You indicate that you would like to 
be given assurance, so far as reasonable 
assurance can be given, that various 
aspects of the CAP will be fostered and 
cared for by the Army. I can answer 
this by saying that it is our intention to 
continue to make use of the CAP in every 
field where the expense in men, money 
and materials is justified as a part of the 
over-all war effort, including in that ob- 
jective the importance of increasing the 
flying experience of a large number of 
civilians and stimulating and developing 
interest in aviation among all our cit- 
izens, particularly the younger men.” 

With this statement of policy in mind 
the CAP expects to continue giving time 
in the air to student pilots and training 
ground personnel. It will likewise con- 
tinue its recruitment of CAP cadets from 
among high school students and their 
organization into cadet cadres camnected 
with the CAP elements of the districts 
concerned. These youngsters are put 
through familiarization courses and, in 
some instances, where CAP cadets have 
been waiting assignment as Army Air 
Forces cadets, they have been given fa- 
miliarization flights that proved of value 
to them in their subsequent AAF pri- 
mary training. 

So far, the only definite change in 
personnel under the new Army connec- 
tion is the promotion of Maj. Earle L. 
Johnson to a lieutenant colonelcy. He 
joined the CAP when it was organized as 
one of its first civilian volunteers and 
was appointed national commander of 
the CAP a year ago. 

Headquarters of the CAP will prob- 
ably be moved from the Washington Du- 
pont Circle Apartments—the headquar- 
ters of the Office of Civilian Defense. 
Whether they will be moved to the Pen- 
tagon Building of the Air Forces Annex 
at Cravelly Point (which houses the Air 
Transport Command), had not yet been 
determined at this writing. 

CAP members even hope that, with 
the closer connection with the Army, 
they will be able to do better work and 
that they will receive more prompt 
recognition. Many have already sacri- 
ficed their own airplanes and some, their 
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lives, on active duty. In that sense they 
feel that they have already been a part 
of the fighting forces, even though they 
are still civilian volunteers. 

In that respect they have been com. 
pared with the privateers of the French 
War and the War of 1812. But there are 
differences. The old privateers served 
under “letters of marque and reprisal” 
granted by Congress which gave them 
the right to prey upon enemy merchant 
and naval shipping; just as the CAP pilot, 
with his status as a member of the 
armed forces of the United States, is ay- 
thorized to prey upon the U-boats of our 
present enemies. But the CAP pilot on ac- 
tive duty gets the same old per diem al- 
lowance as he got before and the same 
scale of allowances for the use of his air- 
plane, based on size and operating cost. 

It is still a separate command. Even 
when a CAP unit operates from an Army 
or Navy post, the chain of command runs 
to CAP headquarters and only through 
the senior Army or Navy officer present 
as the CAP activities might affect that 
officer’s immediate command. 

The old privateers got rich from their 
cruises. The CAP pilot has no chance to 
loot a German submarine, even if sub- 
marines did carry mahogany and plate. 
His job is to sink it—and that he does. 
The “20-cent bomb sight” devised by Maj. 
Lester G. Orcutt while he was at Morri- 
son Field, Fla., and his racks that went 
with it, not only gave the smaller planes 
of CAP effective armament against sub- 
marines but helped equip lightplanes of 
many kinds for military use. 

The CAP will never get rich, like the 
privateers. But they’re in the Army 
now—and they’re certainly digging a very 
effective aerial ditch against submarines 
and other menaces elsewhere. 

END 
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ROM the July, 1928, issue of this mag- 

azine: 

Maj. Charles A. Lutz won the Curtiss 
seaplane races at the Anacostia Naval 
Air Station. His ship attained 157.60 
m.p.h....“The building up of Ger- 
many’s commercial air fleet has been 
achieved in face of obstacles that would 
discourage any but an exceptional peo- 
ple,” wrote Paul E. Lamarche, Jr., in a 
story of flying in Germany... . The 
Croydon Aerodrome was just finished 
near London, England. 

” x a 

War Department authorized flights by 
two PW-9 pursuits during which land- 
ing field sites in Panama were studied. 

. The Bureau of Aeronautics of the 
Navy was conducting a series of experi- 
ments to test the practicability of equip- 
ping dirigibles as airplane carriers... . 
Four amphibians, equipped with machine 
guns, and a tri-motored Fokker were sent 
to Nicaragua by the Marines. The am- 
phibians were used for “patrol work.” 
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LATEST dligh Speed PRODUCTION METHODS 


by H. D. MacKinnon, Jr. 


. «+ present production manager for the Beech Air- 
craft Company and the man responsible for their 
high speed production methods which have won the 
attention of the entire Aviation 
theorizer—but a practical expert, a sound practitioner 
who offers genuine production-line information in 
easy-to-understand terms for layman—aviation ex- 
ecutive and trainee alike. 


HIS book offers working knowledge on Aircraft Production— 
required reading for everyone in Aviation—from executive to 
trainee . . . advanced information on Aircraft Production for 


today and tomorrow. 


Here is a veritable exploration of a modern, streamlined aircraft 
factory now in operation today! For the first time, men and 
women in all branches of aircraft production can get a broad 
picture of the industry they are serving—and a detailed descrip- 
tion of the important part they play in turning out American 
Aircraft at the fastest pace in history. 


Executives and Production Men will especially appreciate the 
thoroughness with which the author has covered his subject—in 
all departments—describing a system of operation that records 
an assembly line shortage in February 1943—of only seven ten- 


thousandths of one percent of all parts built! 


A brief analysis of the contents includes coverage of 7 Production 
Management—Priorities—Scheduling— Material Control—En- 
gineering Department—Tool Design—Production Planning and 


Control—Traflic, Shop and Outside Production. 


This material is supported by useful, informative charts, graphs 


and illustrations. 


Aircraft Production Planning and Control—already 
part of Beech Production Planning Course belongs in 
every Aviation Plant—and in the hands of everyone 
in Aviation. 


ORDER TODAY! $3.75 Per Copy ie 


Another Furst For Pitman! 
INTERNATIONALLY KNOWN 


PITMAN PUBLISHING CORPORATION 
2 West 45th St., New York, N. Y. 


Industry. No 
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P L A N TO COMPLETE YOUR 
PITMAN PRODUCTION LIBRARY 


The books listed below—companion books to “Aircraft Production 
Planning and Control"’—represent the most authoritative, most com- 
plete production library obtainable + of 
authorship—equal soundness of date—easy to read and understand. 
Save this ad for future reference to order additional copies of these 
books when convenient . .. or order the complete list now. R 

—the entire cost of Pitman's Production rap mye “Aircraft 
Production Planning and Control"—is only $23.00. Order “Aircraft 
Production Planning and Control”—or any of these books with this 
convenient coupon. 


TITLE PRICE TITLE PRICE 
1. Arncrart SHeet MeTAL 6. Evementary Arnopy- 
Work—Boggess. . . $1.00 NAmMiIcs—Hume.... $1.50 
2. Previminary AIRPLANE 7. Tae ArrcraArt Propet- 
Design— Wilson. . . . 1.00 Len—Markey.... so. 
3. ArncrRAFT BLUEPRINT 22. Arncrart Mecsanrc’s 
ReapinG— Almen ¢ Pocket Manuat—Ash- 
Mead.. wae 1.00 kouli.. . . 1.50 
4. Practica. Mausenawo s 23. MACHINE _— In AIR- 
or AviaTion—Downer.. 1.00 CRAFT PropuctTion — 
29. AincrArt AssEMBLY— Nolan tee 1.50 
Marschner.. . -- 1.00 24. Arncrarr Torcn Wetp- 
5. ArncrAFT INSPECTION — —Von Borchers ¢§ 
Metuops—Bartholomew 1.25 Ciffrin...... . 1.50 
33. Aincrart Rivetinc — 28. AIRCRAFT hetenune bE 
Lear § Dillon. ........ 1.25 MacGregor ot 1.50 
36. ArncraArt Spot AnD SEAM 32. ArincrarFTt Enoine & 
Wetpoinc—Kunlz...... 1.25 Mera Fintsnes—Coler 1.50 


ORDER WITH THIS COUPON! 


PITMAN PUBLISHING CORPORATION F 1-43 


2 West 45th St., New York, N. Y. 
Please send me “Aircraft Producti i and Control” by 
H. D. MacKinnon, Jr. .... and the <a book(s) No.(s) 
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Raiding with the Rangers, ’cross country scout- 
ing, front line dispatch riding . . . those are some 
of the motorcycle jobs that call for red-blooded 
riders with daring and courage, cool heads and 
resourcefulness. 

In 
battle fronts, Indian Motorcycles are backing 
up these riders with all of Indian’s famous power 
and speed and sturdy dependability. The soldier 
who rides an Indian knows there’s no safer 
motorcycle built. 

And you'll know it, too, when you ride the 
great new Indians that will be yours for good 
times and economical transportation after this 
war. In the meantime, let your Indian dealer 








flashy, flexible performance on a dozen 
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U. S. Pilots—the British Way 


(Continued from page 65) 





quota of instruction at the one school. 
Both programs graduate their cadets 
after the same total number of training 
hours and in approximately the same 
number of weeks, although in the British 
syllabus the breakdown by courses was 
drastically changed with the elimination 
of the basic course. Previously 91 hours 
in primary, 54 in basic and 55 in ad- 
vanced, the RAF syllabus now lists pri- 
mary at 70 and advanced at 130 hours. 
There is every reason to believe the 
transition from 220 h.p. Boeing Caydets 
(PT-17) directly to 650 h.p. North Amer- 
ican Texans (AT-6) can be accomplished 
without incident. It has been done suc- 
cessfully at Canadian schools for the past 
two years, with trainees using de Havil- 
land Tiger Moths (a plane comparable in 
power to the Caydet) and Harvards, the 
British name for the Texan. Falcon in- 
structors point out that there is only a 
slight increase in horsepower between a 
basic trainer and an advanced trainer 
(Vultee Valiants previously used for 
basic work at Falcon are 450 h.p.). Only 


| other important change between the two 


help keep your present motorcycle in fighting | 


trim...and ask him about his reconditioned 
“buys”. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. | 
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types is the advanced trainer’s retract- 
able landing gear. 

Aside from actual flight work, there is 
one other major difference between the 
American and British training syllabi. 
British cadets receive far more ground 
school instruction than do American 
fledglings (actually one-third more total 
hours) with special emphasis on naviga- 
tion. Their ground schedule calls for 
courses in radio, meteorology, instru- 
ments, parachute procedure, general air- 
manship, aircraft recognition, armament, 
navigation and engines. 

At the end of the first third of their 
total training at Falcon, American flyers 
had taken the RAF program in stride. 
soloed after approximately the 


same number of hours as did the British, 
and were on an equal basis in most other 
phases of their instruction. British of- 
ficers in command at Falcon admitted 
their American cadets were having a 
“spot of trouble” with the heavy ground 
school course, but pointed out they were 
more than making up for this with their 
proficiency in skeet shooting, an impor- 
tant prelude to gunnery training. 

First American cadet to solo the British 
program was James F. Dissault, of Poca- 
tello, Ida., who was given the traditional 
dunking in the Falcon swimming pool 
twice to commemorate the important oc- 
casion. 

Insofar as the American cadets sta- 
tioned with the RAF fledglings are con- 
cerned, the training innovation is a com- 
plete success. The boys live, eat, bunk, 
study, drill, play and fly together. Bar- 
racks are purposely arranged to inter- 
mingle representatives of the two nations, 
and they love it. The British describe 
life in war-torn England; the Americans 
talk about Hollywood. The British teach 
their games of rugby and cricket; the 
Americans instruct in speed swimming 
and fancy diving. 

Although they are taking the regular 
RAF syllabus and also learning to march 
the British way, the American cadets will 
retain their Army Air Force standing 
throughout. Upon graduation they will 
be given the regular Army wings and 
sent to duty with other American flying 
units. 

While Falcon is manned and operated 
by Southwest Airways’ civilian person- 
nel, a staff of RAF officers headed by 
Wing Cmdr. J. F. McKenna supervises 
the training of British cadets. Americans 
also have their own officer, Capt. Glenn 
Swan, who is attached to McKenna’s staff. 

END 








Scoring the Box Score 
(Continued from page 39) 








day’s battles in the air. Formation fight- 
ing, from intercepting to strafing, has 
supplanted the dog-fight duels of other 
days. Hence, though there may be some 
confusion in a formation’s account of 
what it did, there is every chance to 
check and countercheck one observer’s 
story against another’s. 

Participants are questioned together 
and separately. Things they must an- 
swer, collectively and individually, are: 

The number and types of enemy planes, 
the direction and angle of attack; the 
range at which the gunner believes he 
opened fire and his distance away from 
the enemy plane when he believes he de- 
stroyed it; the rounds fired and the re- 
sults; the time, place and altitude of our 
planes and their position relative to other 
elements. 

With all that data, intelligence officers 
say, it is comparatively easy to eliminate 
duplication. If a gunner in Fortress A 
claims hits on a Messerschmitt from the 
“four o’clock” position and the gunner in 





Fortress B, just behind him, claims hits 
at the same time on a Messerschmitt at 
“three o'clock,” it is perfectly evident 
that they hit the same enemy and only 
one is scored. [Positions on a bomber 
are designated as are numerals on a 
watch. The pilot therefore would be “12 
o'clock,” the tail gunner “six o'clock.” 
—Ed.] Similarly if other elements lead 
to the conclusion that different data indi- 
cate the same plane hit, the rule against 
duplication is again applied. 

Claims of planes “probably destroyed” 
must sift through the same screen. To 
score a “probable” the rules are rela- 
tively just as rigid as for those scored as 
“certain.” To be considered a “probable,” 
a plane must be so thoroughly afire as to 
make it impossible for the crew to ex- 
tinguish the flames. Or it must be dam- 
aged to an extent that leads our own pi- 
lots to believe, in the light of their own 
experience, that a plane so damaged 
could not land safely. 

A plane is only scored as “damaged” 
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CLAIM YOUR PLACE IN THE AIR AGE... 


IVIL and Military Aviation have 

received such impetus from the 
war that there’s no doubt Aviation 
offers an unparalleled opportunity for 
technically trained men. 

The field is so vast and so highly 
specialized that an outsider hardly 
knows where to seek his place. He 
needs guidance to select the branch 
of the industry where men are most 
needed—and thorough ¢raining to fit 
himself for opportunities that exist 
now and promise permanent security. 


Get off to a good start by enrolling 
in a school that has a long-standing 
reputation for turning out graduates 
who are thoroughly trained in their 
specialties. 

Stewart Technical School has grown 
up with Aviation. It is government- 
approved—is now devoting all of its 
aircraft mechanic facilities to training 
enlisted men of the Army Air Forces. 
But courses in Aeronautical Drafting 
and Detail Design are still open to 
civilians. 


Complete Information on Courses furnished 


on request. Write for Catalogue 12G. 





SCHOOL OF AERONAUTICS 
STEWART TECHNICAL SCHOOL 


FOUNDED IN 1909 * SPECIALIZING IN AERONAUTICS SINCE 1929 








253-5-7 W. 64th ST., NEW YORK, N. Y. 
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when parts are seen to be shot away. 
This cuts out the many hits that might 
cripple a plane internally so as to make 
it incapable of combat. But only if the 
damage results in actual shooting away 
of parts is damage admitted to the score. 

Hence, responsible Air Forces officers 
believe that our score may actually be 
very much higher than it is recorded. 

“But,” says the colonel, “we stick to the 
rules. To go beyond them is like saying 
a football team ‘might have won’ if the 
half was three minutes longer. Football 
halves are not ‘three minutes longer.’ 
The score that pays off is the one at the 
end of the time set by the rules.” 

Sometimes, of course, it is easier to ap- 
ply the rules. In the Pacific theater, for 
instance, it is pointed out that when our 
flyers hit a Zero and hit it right, it just 
explodes in the air. When all you can 
see is little pieces of Jap pilot and plane 
in the bright blue sky, there is little 
doubt but that another enemy has been 
destroyed. 

In the mist and rain over Europe, and 
with German and Italian planes far bet- 
ter constructed and armored than the 
Japs, there may be more doubt as to the 
ultimate fate of an enemy plane. But the 
rules are designed to cover these more 
difficult situations, not the easier one of 
the exploding Jap. 

Experienced Air Forces officers are not 
prepared to admit that early enthusiasm 
of our fighting men was responsible for 
exaggerated claims. From the very be- 
ginning our pilots were impressed with 
the obvious absurdity of Japanese and 
German claims. As a result they sub- 
mitted their own claims to an admirable 
self-scrutiny even before the official sys- 
tem of scoring was adopted. 

As a final argument for the validity of 
our system of scoring victories in the air, 
it is pointed out that the Japanese, Ger- 
mans and Italians would not in the least 
be inhibited from making their own 
propaganda use of any claim we made 
that they knew to be exaggerated 

And if you can make it stick with ene- 
mies so little regardful of the truth, it 
must be good. It’s our story and the 
enemy is stuck with it, because it’s true. 

END 
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AIRCRAFT ENGINE 
MECHANICS 
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ance — Repairs — Inspection — Ignition—- Fuel 
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Post-War Air Terminals 


(Continued from page 61) 











stages of development runway lengths 
may not be as great, provision should be 
made for economical extensions as they 
are needed, and without the necessity for 
an expensive, complicated taxiway sys- 
tem. 

The capacity of four runways also de- 
termines the ultimate capacity of the 
terminal buildings and service facilities. 
After having established the expected 
capacity of runways and service facili- 
ties, it then becomes necessary to solve 
the most important problem of all—the 
location of the necessary runways. 

It will not suffice to simply place four 
runways in one direction as this would 
tend to congest traffic, inasmuch as in- 
coming and outgoing aircraft would in- 
terfere with each other during their re- 
spective phases of operation (landing, 
take-off, taxiing) and create hazards. 

However, this would be the only pos- 
sible arrangement of runways if the 
terminal building were located, as is cus- 
tomary, at the boundary of the airport 
(Figure 1). If, on the other hand, the 
terminal building was located in the cen- 
ter of the airport, the runways could be 
placed in sets of two to the left and right 
of the terminal, permitting two simul- 
taneous landings to the right and two 
simultaneous take-offs to the left for 
each required wind direction (Figure 2). 
This allows for a separation of at least 
one mile between the two operations and 
leaves free for non-interrupting taxiing 
of aircraft to and from their destination 
on the airport the intermediate area be- 
tween them and the terminal building 
facilities. In brief, all phases of opera- 
tion, from approach zones to terminal 
building, and vice versa, must be so de- 
signed as to allow free and frictionless 
traffic flow. Airport traffic rules may be 
set up to permit landings only to the 
right of the terminal building, thus mak- 
ing it possible to extend the approach 
ends of runways indefinitely without the 
necessity of connecting taxiways on these 
ends (Figure 2). 
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In comparing Figures 1 and 2 it is evi- 
dent that Figure 1 is complicated and 
confusing. It calls for a complicated 
traffic pattern to guide aircraft over a 
maze of interlacing runways. Aircraft 
would have to be directed along the edge 
of the airport to prevent taxiing aircraft 
from interfering with otherwise operat- 
ing aircraft. Even then aircraft taxiing 
across the landing ends of runways 
would force landing aircraft to contact 
the runway well on the field, thus re- 
ducing radically the effectiveness of the 
runway. Ground roll distance is reduced 
and should brake failure occur or con- 
ditions force the pilot to recover try 
for another landing, disaster may result. 
And, if traffic control procedures compel 
taxiing aircraft to stop while landing air- 
craft approach, it means delays in sched- 
ules and therefore considerably reduces 
the efficiency of the airport. In study- 
ing Figure 1, it will be noted also that 
with each increased length of runway, 
taxi distances also increase; in Figure 2, 
taxiways are fixed regardless of runway 
extensions. 

Taxiing distances also are of concern 
to the airline operators. While per-mile 
taxiing with a Douglas DC-3 is estimated 
to cost 75 cents and $1.28 for aircraft of 
the DC-4 type, when multiplied by the 
number of maximum operations per hour 
for 10 hours a day, it would amount to 
the startling sum of more than $500,000 
per year on airports of conventional de- 
sign. One can readily see why airline 
companies are vitally interested in min- 
imizing taxiing. 

It may seem beyond the realm of pos- 
sibility to visualize 280 airliners operat- 
ing in and out of one air terminal dur- 
ing one hour. This viewpoint may be 
natural but there is no reason why major 
air terminals which will soon serve the 
nation and the world should be designed 
with definite limitations. It is just as 
easy—and far more economical—to de- 
sign a reasonably progressive stage-by- 
stage development which can eventually 
be made to meet the normal and an- 
ticipated optimum. 

END 





Pre-flight Training 
IRLINES and aircraft manufacturing 
companies have lent their research 

facilities to officials of the Chicago Public 
Schools system for the development of a 
pre-flight training course for students 
ranging from 10 to 16 years of age. Those 
companies co-operating are United Air 
Lines, Piper Aircraft Corp., Transconti- 
nental and Western Air, Chicago and 
Southern Airlines, American Airlines, 
Spriesch Tool and Manufacturing Com- 
pany, Lycoming Division of the Aviation 
Corporation, and the Air Transport As- 
sociation of America. 


Short Heads SAE 


AC SHORT, vice president in charge 
of engineering of the Vega Aircraft 
Corp., is president of the Society of Auto- 
motive Engineers for 1943. Each year the 
nominating committee selects the most 
outstanding figure in the engineering field 
to head the Society’s activities. 
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“| think the AOPA is the finest organization . . . that | 
have been privileged to be acquainted with, and 
although you are doing a fine job now, | believe we 
will really come into our own when this war is over. 
| am proud to be a member, and a charter member.” 

This spontaneous tribute from AOPA Pilot No. 1936 
is typical of the many voluntary commendations re- 
ceived from registered AOPA pilots throughout 
America saluting AOPA for its dauntless pre-war 
leadership and the vital work it is now doing in 
coordinating non-scheduled flying with the war effort. 

If you are a non-scheduled pilot who has soloed, 
you should wear the distinctive wings of AOPA. 
You should participate in its important wartime 
activities and help build a sound foundation for 
private flying’s glorious future. For complete infor- 


mation write or send the convenient coupon today. 






AIRCRAFT 
OWNERS AND PILOTS 
PY Sele 7 Wale), | 


REGISTRAR’S OFFICE: 
MICHIGAN SQUARE BUILDING CHICAGO, ILLINOIS 
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AOPA MEMBER 










CAPT. WM. L. FLY, JR: 
AOPA PILOT NO. 1936 





| 
| 
| | 
| | 
AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
Washington Service Office, Dept. F743 
| 1003 K Street, NW | 
| Washington, D.C. | 
| Please send me full particulars on how | can participate | 
| in AOPA's important wartime activities and help build a | 
| sound foundation for private flying’s glorious future. | 
| | 
| 
| | 
| | 
| | 
| | 
| | 


Please Print) 


ADDRESS... ccccccccccccces ccccccee eccccccceces ° 
CITY & STATE... cccccccccccccccccccccccccscceseces 


PILOT LICENSE NUMBER...... WITTTITITT TTT TTT 


(Sent only to aircraft owners or non-scheduled pilots whe have soloed. 


* 1003 K STREET, NW WASHINGTON, D. C. 
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yourself mail coupon today 

ASK TO SEE IT TODAY 

AUDEL, Publishers, 49 W. 23rd St.,N.Y. 
Mall AUDELS AIRCRAFT WORKER (Price $1). If satisfac- 


tory, | will remit $1 on its safe arrival, otherwise | will 
return the book. 
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STAMINA! 


FOR WAR OR PEACE 





The skilled mechanics who built the world- 
famous Harley-Davidson Motorcycle in times o/ 
ace, are now building military models for the 
ed Forces. It’s all-out production of sturdy, 
powerful Harley-Davidsons that stand up under 
the grueling punishment of combat action on 
all fronts. You can depend on it that the improve- 
ments made to meet wartime needs will make 
after-victory Harley-Davidsons the best, most de- 
Fae non and rugced that money can buy — 
xr pleasure, business or police work. 


HARLEY-DAVIDSON MOTOR COMPANY 
Department F MILWAUKEE, WISCONSIN 


HARLEY- 
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MOTORCYCLES 
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The Aircraft Owners and Pilots Associa- 
tion (AOPA) with National Service Office 
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AST month this column carried an ap- 

peal to all AOPA pilots to send in 
their suggestions for a simplified set of 
civil air regulations. The results have 
been interesting because they indicate 
that non-scheduled aviation is still a 
vital force in the U. S. and that, true to 
American tradition, our flyers are looking 
ahead to the problems which will come 
about in the post-war period. 

We asked for 10 or 20 simple “rules of 
the road” to substitute for the present 
Civil Air Regulations of the Civil Aero- 
nautics Board and the Civil Aeronautics 
Administration. We are getting good sug- 
gestions which AOPA’s staff will boil 
down into AOPA’s streamlined version of 
these air traffic rules. Here’s an example 
of how one pilot feels on this subject: 

Take-off: Always take off into the 
wind. Climb to at least 500 feet and be- 
yond the airport boundary before making 
any turn. 

Turns: Make all turns to the left with- 
in three miles’ distance of any airport or 
within 3,000 feet above it, unless other- 
wise directed by the traffic operator or 
the rules of that airport. 

Meeting and Passing: Keep to your 
right in the air when meeting, passing, or 
overtaking other aircraft, and at least 500 
feet distant horizontally from the other 
aircraft. 

Clearance: Keep at least 500 feet hori- 
zontally from any mountain, hill, or other 
obstruction while flying. 

Above overcast: Don’t fly above bro- 
ken clouds or overcast unless the ship 
can be flown by reference to the ground 
at all times. 

Landing: Always land into the wind, 
unless it is an emergency landing. Ap- 
proach for an airport landing in a straight 
line for the last 1,000 feet before cross- 
ing the airport boundary. 

Taxi: Unless otherwise directed, taxi 
on the left side of a runway and make 
right turn for take-off, observing incom- 
ing traffic. Wait for take-off signal if 
there is an operator. 





Night flight: Don’t fly between sunset 
and sunrise unless the ship is equipped 
for night flying. 

Right-of-Way: Aircraft approaching 
for a landing have the right-of-way over 
ships on the ground. 

Moral: Fly like a sea gull, not like a 
duck. See what’s below you at all times, 
as well as what’s in front and around you. 

General: Circle all airports and land- 
ing areas to the left at least once and ob- 
serve traffic before beginning an approach 
for a landing. 

To secure a complete cross-cut of 
pilot reaction and to make use of the 
many valuable suggestions which indi- 
vidual AOPA pilots have expressed, we 
are renewing our invitation again this 
month so that pilots who have not yet 
forwarded their suggestions may have 
them included when the final draft is 
compiled. This will be the last opportu- 
nity, so we urge pilots to send their rec- 
ommendations immediately to the AOPA 
National Service Office. 


CAP Changeover 


Under Executive Order of the Presi- 
dent No. 9339, dated April 27, 1943, the 
Civil Air Patrol, established in the Office 
of Civilian Defense under the previous 
Executive Order of May 20, 1941, and 
amended by Executive Order April 15, 
1942, was transferred to the War Depart- 
ment. Announcement of this Executive 
Order was long awaited by all non- 
scheduled pilots who have been serving 
their country in the ranks of the CAP. 
On May 4 the Adjutant General’s Office of 
the Army issued a directive which, in 
effect, was an enabling order of the War 
Department, reiterating the fact that the 
CAP would no longer be administered 
under the OCD, but that it will be placed 
under Army jurisdiction. The AGO letter 
provides for this official transfer within 
the structure of the Army Air Forces. 

AOPA has been informed that the de- 
tails of the transfer, including considera- 
tion of the several changes which are to 
be made in the operating procedure of 
CAP, are now being worked out by the 
appropriate AAF departments. In the 
meantime, the CAP will function as 
usual; in other words, the same applica- 
tion forms may be used to join and the 
same operational procedures will be fol- 
lowed until officially accepted or altered 
by the Army. 

It is expected that some radical changes 
will be made under the Army setup. It is 
considered highly probable that more 
stress will be put upon performance of 
flight operations by full-time qualified 
pilots, and there is great likelihood that 
the whole membership may be shaken 
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down into a smaller, more wieldy organi- 
zation composed solely of pilots, opera- 
tional personnel and sufficient numbers 
of ground personnel to maintain the ac- 
tive CAP units. 

The AOPA Pilot this month will con- 
tain further details should they become 
available before deadline. It is possi- 
ble that a special confidential bulletin 
(“Cockpit Clatter”) will be issued to all 
registered AOPA pilots in the event 
Army announces radical changes. 


Reminders 


AOPA’s Washington Service Office is 
handling hundreds of requests for assist- 
ance from AOPA pilots on problems con- 
cerning sale and rental of aircraft. In 
writing always give full information, in- 
cluding your AOPA pilot’s registration 
number ... The names of all AOPA 
pilots in military service are being com- 


piled for inclusion on AOPA’s role of | 


honor. Co-operate by forwarding infor- 
mation about yourself or other AOPA 
pilots who are in the service of their 
country ... AOPA is now providing all 
pilots with an attractive woven wing em- 
blem in place of the metal lapel insignia 
formerly included in the pilot’s member- 
ship packet. This change has been made 


| 
4 





in the interest of conserving vital war | 


metals .. . Widespread Washington ru- 
mor is that the CAA War Training Serv- 
ice may start training women pilots soon 
after July 15th . . . Sorry, but a ruling of 
AOPA’s Executive Committee excludes 
all persons from membership in AOPA 
except bona fide pilots who have soloed 
airplanes. 


Letter Department 


From an AOPA pilot in the armed 
services (member No. 6297) comes this 
typical response to AOPA’s fight against 
state legislative control over aviation: 

“I am particularly interested in noting 
that the politicos have not given up the 
idea of state aviation legislation and com- 
missions. Now, more than ever before, 
vigilance is necessary on the part of your 
organization and others to prevent selfish 
interests from cluttering up the state 
statutes with unnecessary legislation 
which I know from experience to be ex- 
tremely hard to amend or eradicate once 
enacted. 

“Because many of us who were inter- 
ested unselfishly in not hampering avia- 
tion are now in the Army, we look to 
those who are at home to keep the sky- 
ways free over states in the same way 
that we hope to keep international sky- 
lanes free and safe for all time to come.” 

AOPA has received many gratifying 
letters as a result of instructions sent to 
members regarding WPB Order L-262 as 
contained in the latest edition of “Cock- 
pit Clatter.” The following is an ex- 
ample: 

“Upon receipt of your bulletin, I 
phoned Jack Nelson requesting permis- 
sion to purchase a used Taylorcraft. He 
immediately granted me authority to 
purchase same. That is what I call quick 
service. The AOPA service is right on 
the job..AOPA member No. 6109. 

END 
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are taking aircraft Mechanics and Engineering train- 
ing in order to qualify themselves for assignment to 
duty in the Army and Navy Air Services 


Family men with dependents and _ unclassified 
men are preparing for immediate ESSENTIAL 
employment with the great Airplane Factories 

with the Airlines and at Airports. As fast as we can 
train them, these Lincoln Graduates are stepping 
into fine, good-pay positions where earnings fre- 
quently run as high as $80 and $100 per week. 
START TRAINING NOW AT LINCOLN. 7 basic 


courses offered. Choose the course that interests 
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complete information. 


LINCOLN AERONAUTICAL INSTITUTE 
317 Aircraft Building, Lincoln, Nebraska 
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LOG BOOKS 


Pilot & Parachute Rigger Logs 

A new “Log Book” for the Parachute 

Rigger who MUST keep a log. by 
duly 2ist, 1943 

No. 100 C. A. A. Pilot Regulations. . $1.60 

No. 105 C. A. A. Rieger & Loft Reg. .50 


No. 200 Pilot Log Book............ 85 
No. 203 Senior Pilot Log........... 1.25 
No. 500 Rigger or Loft Log........ 1.00 


A Log Book is Your Record 
“Buy Only the Best" 


STEELE'S—Dept. F7 
2227 W. Washington, Los Angeles 





Discounts to PX, Book Stores, Dealers, ete. 











Learn at Home. Many Make $30, $40, $50 a Week 
The Radio repair ustnaee 4 booming due to shortage of 
new sets. The Governmen 2 omnes millions for Radio 


equipment; CIVILIAN Radio and operators 
are needed by Government in X,- numbers. Radio train- 
ing helps win extra rank, extra pay in Army, Navy. Get 
into Radio quick. Train at home. Free book tells Radio’s 
opportunities, its ee future, how to make $5 to $10 a 
week extra fixing Radios while learning. Mail 
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Doing @ Winning Jot 
in War 


ONAN ELECTRIC PLANTS are help- 
ing America’s mighty Air Power do 
a winning job by providing electricity 
for Communications, Starting, Cabin 
Heating, Landing Gear, and other 
aviation applications. 

Thousands of ONAN PLANTS now in 
production. Sizes from 350 to 35,000 
watts: A.C. or D.C.; also dual out- 
put: 50 to 800 cycles: 6 to 4,000 
volts; Gasoline driven: Air or Water 
cooled. 

Light, Compact, Sturdy 
Ideal for all aviation applications. 
We'll be glad to furnish details on 
your present or post-war need for 
Electric Plants. 





D.W. ONAN & SONS 


539 Royalston Ave. 
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BASIC MATHEMATICS FOR PILOTS AND 
FLIGHT CREWS, by Newsom and Larsen, 
Prentice-Hall, Inc., 70 Fifth Avenue, New 
York City, 1943. pp. VI and 153, figures, 
answers and index, $2.00. 

Having carefully scanned “Basic Mathe- 
matics for Pilots and Flight Crews” by Drs. 
C. V. Newsom and Harold D. Larsen of the 
Mathematics Department, University of 
New Mexico, the writer finds that he is in 
accord with these two gentlemen. The work 
is well presented and in such an under- 
standable manner that it should be quite 
useful in a review of elementary mathemat- 
ics. The authors have attempted to adapt 
their work to aeronautical usages with as 
much success as it is practicable when any 
exact science is being adapted to any ap- 
plied art. 

In the preface, the authors make a force- 
ful statement: “... it is essential that 
modern youth receive an adequate back- 
ground in basic mathematics, in physical 
science, and in geography, if the problems 
of air flight are to be appreciated.” Your 
reviewer concurs in this statement, and 
bases his reasons therefor on some 20 years 
of flying and other aeronautical experience. 

It appears that an attempt has been made 
to present mathematics not for the sake of 
mathematics alone and 
tinct science, but as an integral and neces- 
sary part of ground school training in mod- 
ern aviation. Equations and 
simplified in so far as practicability per- 
mits. The chapter on proportion and varia- 
tion gives interesting and rather convincing 
problems. The chapter on graphs is not too 
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complicated to be understood by a tyro high 
school student. The chapter on units of 
measure and dimensional relations is pri- 
marily a simple listing of these same. Men- 
suration formulas are very elemental; men- 
suration itself is treated lightly. A practical] 
chapter on angular measure contains many 
self-evident figures. The chapter on scales 
is simple, to the point, and practicable. In 
the chapter “Vectors and Vector Diagrams,” 
the authors state that “. ..a vector has 
both magnitude and direction.” This is true, 
Why then, do they refer to speed, as of an 
airplane, as “velocity,”’ when is not 
a vector quantity? Used in the mechanical 
sense, ‘“‘velocity’’ must have both magnitude 
and direction. Speed magnitude but 
not, necessarily, direction. It is, therefore, 
not a velocity: Q.E.D. One of the most 
practical chapters is “The Circular Slide 
tule in Navigation,” and a reasonably tse- 
ful paper circular slide rule is included in 
this text. Their final chapter, ‘““Trigonom- 
etry of the Right Triangle,’’ should be read- 
ily understood: by the average secondary- 
school-level student. 

Although Drs. Newsom and Larsen are 
not writing a book in aeronautics, they have 
made a good attempt to write one which 
with those sciences without 
which pilots, navigators and meteorologists 
indeed sadly handicapped. It is the 
opinion of the reviewer that the text, in the 
hands of a good instructor in mathematics, 
can be adapted to the needs of the mathe- 
matics course which forms part of the pres- 
ent CAA-War Training Service, elementary 


speed 


has 


deals basic 


are 


program. It might even be used to good 
effect in the usual pre-flight, pre-aeronau- 


tics, or even pre-engineering 
book is compact and handy, 


ible and light in construction. 


course. The 
but semi-flex- 


Dr. Everett L. EDMONDSON 
Director of Aeronautics 
Northwestern University 





"Witamin Wagons’ 


(Continued from page 63) 








There wasn’t much to start with—a 
space that would have made just a fair- 
sized lunch room in a small-sized plant, 
that would have to feed thousands of 
people. The answer, Abbott and Wels- 
himer decided, would have to be some- 
thing on wheels, because the restaurant 
space available would be no more than 
enough for a kitchen on a feeding oper- 
ation of that size. 

Portable food units had been in use in 
one form or another for some time, but 
none in existence had what was re- 
quired to meet Cessna’s specifications. 
One motor car manufacturer had used 
large steam tables on wheels, with the 
food kept in heated reservoirs, from 
which it was served to men on the job. 
While this made possible the preparation 
of the food in a central kitchen, it con- 
sumed considerable time in serving, since 
each entree had to be dished up to the 
individual worker’s choice as he passed 
by the steam table. In many hospitals 
“commissary wagons,” more or less serv- 
ing the purpose of portable cupboards, 
are used to transport meals already 
dished up, down hospital corridors for 
delivery to patients’ rooms. But these 
wouldn’t fill the bill because while they 
provided for speed in service, there was 
no provision for keeping the food warm 
until serving time. Some combination of 


the best features of both was needed. 

What Abbott and Welshimer worked 
out was so simple, yet practical and effi- 
cient, that they wonder why no one ever 
thought of it before. It was the “Wita- 
min Wagon,” which plays such a big part 
in the gustatory life of every Cessna em- 
ployee today. These wagons are electri- 
cally heated ovens into which the lunch- 
eon plates are placed fully served, ready 
for passing out to the hundreds of work- 
ers. The wagons, divided into four well- 
insulated compartments, with an electri- 
cal heating element in each, are plugged 
in to electrical outlets in the kitchen. 
The luncheon plates are served piping 
hot and passed volunteer-fireman-style 
into the wagons by restaurant employees, 
starting about 20 minutes before the 
lunch-period. They’re ready five minutes 
before the siren sounds and are wheeled 
to their various locations in the factory 
and office building. 

Each wagon has its own electrical out- 
let at its serving location. It is imme- 
diately plugged in upon arrival and the 
food kept hot until the last plate is 
handed out. A “coffee table” kept at each 
location contains a five-gallon coffee or 
iced-tea dispenser, sugar, cream, salt and 
pepper. Cold items, such as salads and 
desserts are carried on racks at each end 
of the rolling wagons. 
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The delays which would be occasioned | 
by making change at the wagons is elimi- 
nated by the token system. Cash is no 
good at mealtime. A token is used— 
either a green one of the 35 cent variety, 
good for one of the plate lunches; or a 
95 cent red chip, for the sandwich lunch- 
eon. These tokens may be purchased at 
specified hours throughout the plant in 
any quantities. All employees may buy 
them for cash or on a payroll deduction 
basis. a 

The entire restaurant system feeding 
Cessna workers requires but between 30 
and 40 employees on the largest shift. 

Since the establishment of this mobile 
feeding system, a marked increase in effi- 
ciency has been noted. The “noon let- 
down” is far less pronounced than it was 
in the days of the lunch bucket. Every- 
one gets plenty to eat, but the food packs 
a maximum of nourishment with a mini- 
mum of bulk. 

Abbott quit the restaurant business to 
become a Cessna employee supervising 
his brain-child. He prepares each day’s 
menus with the same care used by a hos- 
pital dietician, and is careful to provide 
variety along with an eye to calory and 
vitamin content. 

All meals are provided to the employee 
at cost. Here’s a typical day’s menu: 35 
cents—choice of baked Swiss steak or 
stewed chicken and dumplings, potatoes, 
peas, combination salad, chocolate pud- 
ding, a choice of coffee, iced tea, milk, 
chocolate milk; 25 cents—baked ham and 
cheese sandwich, French fried potatoes, 
salad, dessert and choice of beverage. 

END 





Contraprops 


(Continued from page 68) 








scopic force, it seems logical that the 
airplane can be divested of some of the 
structural weight which is now needed 
to resist these strains. Control surfaces 
may possibly be reduced in size and less 
force required to operate them. The net 
result of all these advantages is to in- 
crease the possibilities of safe fiying in 
the future especially in small highly 
powered airplanes. The advantages of 
dual rotation to the larger multi-engine 
airplanes will be more economic in na- 
ture and, of course, not nearly as spec- 
tacular. Weight and propulsive efficiency 
will be the determining factors. 

The type of existing installation which 
has been developed by our Army Air 
Forces provides co-axial shafts driven 
at equal speeds in opposite directions by 
the engine reduction gear. The inboard 
propeller component 
larger of the two shafts and turns coun- 
ter clockwise. The outboard component 
mounts on the smaller shaft which ex- 
tends farther forward and turns clock- 
wise, 

The blades of the two components in- 
crease or decrease pitch simultaneously 
under the control of a constant speed 
governor. This makes the dual rotation 
propeller no more complicated to control 
than a conventional constant speed pro- 
peller. Earlier types of dual rotation in- 
stallations involving separate engines 
may have been simpler in conception but 
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. . . freedoms that are uppermost in the heart of every American. Workers in 
industry have toiled unceasingly to build peak production to enable their country 
to be the world’s best equipped fighting forces to protect these freedoms. 

The Hallicratters employees have twice been cited by their country for excel- 
lence in production . . . once with the Army-Navy “E” Burgee . . . and now the 
addition of a star to this Burgee for continued excellence in producing communica- 
tions equipment so vitally needed by our boys on all fronts. 

This new honor will serve as 
an additional incentive to greater 
production. 


BUY MORE BONDS! 
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Be an AIRCRAFT INSTRUMENT TECHNICIAN TODAY 
...and get ready for your after-the-war FUTURE 














AS AN AIRCRAFT INSTRU- 
MENT TECHNICIAN, you are 
needed NOW...AND TOMOR- 
ROW! No matter what you’re do- 
ing today ... whether you’re in the 
Army or Navy... in a war produc- 
tion plant...or in non-essential 
work... you can start now to pre- 
pare for your TOMORROW. If 
you haven’t found your war job 


here’s golden advice. If you’re do- 
ing your bit you will nevertheless 
find this booklet helpful in plan- 
ning your future, as well as im- 
proving your present opportuni- 
ties. Remember, a man’s judgment 


is only as good as his information. 
Read this advice from America’s 
oldest instrument school. 





Send for this 24-page 
book TODAY 


CAA-approved 


AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS | 
3903 San Fernando Road, Dept. F-7, Glendale, Calif. 1 
Please send me your 24-page book on Aircraft Instrument Opportunities, j 
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expert, should have these books. Written by a group 
of well-known experts in simple language so that 
anyone can understand them. Quiz questions and 
answers help to make this a complete reading course 
in Aviation. National Defense has opened up tre- 
mendous opportunities in this field. It is the fastest 
growing industry today with hundreds of opportuni- 
ties for good jobs at big pay. Send the coupon for 
free examination The complete set will be sent to 
you promptly 

Consulting Service Included 
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were far more difficult to control and ob- 
viously involve more weight and cost. 
Our dual rotation propeller was de- 
signed to obtain the maximum number 
of advantages available through dual ro- 
tation. With the need for speed and sim- 
plicity in the military theater especially 
in mind, the dual rotation Aeroprop was 
designed as two separate propeller com- 
ponents, each containing its own hydrau- 
lic system and all operating parts except 
the cockpit control lever. The two com- 
ponents of the propeller are separated 
only for installation and maintenance, 
automatically inter-locking on the pro- 
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peller shaft as soon as they are installed. 

The Aeroprop uses the hollow, ribbed. 
steel blades, which have served its three 
and four-bladed automatic, controllable 
pitch propellers so well. 

With the rapid development of dua] 
rotation propellers in America, spurred 
by the war’s needs, a new day in avia- 
tion is foreshadowed. And if commercial 
flying follows the trend of military air. 
craft toward higher altitudes, higher 
speeds and longer cruising ranges, we 
may expect the dual rotation type of pro- 
peller to be seen more frequently. 

END 
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The school has been transferred from 
Houston to Avenger field, Sweetwater, 
Tex., because of the necessity for using 
facilities already in existence at the 
Sweetwater field. 

The Sweetwater field originally was 
used for an elementary training school 
for American aviation cadets. Barracks 
and a recreation hall are right on the 
field, relieving one of the chief difficulties 
at Houston, where outside housing had 
to be found for the girl flyers. 

The first Houston class found living 
quarters in private homes, but subse- 
quent groups were assigned to quarters 
in tourist courts. 

Converted trucks were used as buses 
to bring the girls to the field from the 
tourist courts early in the morning and 
to take them back at night. The first class 
provided its own transportation. 

All the classes ate at the field mess hall, 
a remodeled tavern. 

A typical day’s schedule at Houston 
meant arising at 6:30 to catch the bus at 
7; breakfast at the field at 7:30 a.m.; on 
the flight line, 8 a.m. to 1:30 p.m.; dinner 
at 1:55 p.m.; ground school from 2:45 to 
4:45 p.m.; calisthenics from 5 to 6 p.m.; 
retreat, 6:10, supper, 6:30, and then home 
on the bus. 

Half the school flew in the morning and 
half in the afternoon. The flight sched- 
ule lengthened as daylight hours in- 
creased. 

On week nights, the pilots were re- 
quired to be in quarters by 8:30, with 
lights out at 10. Saturday night was “late 
permission”—1 a.m.—and Sunday night 
curfew was at 9:30. 

At Sweetwater, regular military disci- 
pline is observed, with students allowed 
off the post only on weekends. The girls 
clean their own rooms and have inspec- 
tions, just as flying cadets do. 

Both schools have systems of demerits 
for tardiness, carelessness or failing to 
conform to rules of dress. 

Student officers help govern the two 
detachments, which are divided into 
squadrons. Commanding officer of the 
319th at Houston is Capt. Henry B. Gib- 
bons; at Sweetwater, where the detach- 
ment is the 318th, Maj. Landon E. Mc- 
Connell is commanding officer. 

The program is so new that the girls 
still have no uniform. For graduation, 
students appeared in khaki slacks and 
overseas caps, and white long-sleeved 
blouses. 


The women were issued leather jackets, 
heavy sweaters and “zoot suits,” as the 
summer Army flying suits are affection- 
ately known to the 319th. Later, khaki 
caps were issued, 

That first class included wives and 
mothers, an admiral’s daughter and a for- 
mer flying secretary to Richard Arlen, 
movie star. Most of the group are mem- 
bers of the Ninety-Nines, association of 
women pilots of which Miss Cochran is 
national president. 

Comm. Dorothy Young (a pilot for five 
years) had an instructor’s rating, but 
joined the first class “because it was the 
best way I knew to help.” 

Her husband, Paul, is assistant chief of 
general inspection for the Civil Aero- 
nautics Administration in Washington, 
The Youngs formerly operated a flying 
school at Fort Morgan, Colo. Mrs. Young’s 
father-in-law learned to fly at 59, and 
there are six pilots and four planes in the 
family. 

Father pinned wings on daughter Mary 
Lou when Rear Adm. L. O. Colbert of the 
United States coast and geodetic survey, 
the organization that makes airmen’s 
maps, attended the graduation exercises. 
Miss Colbert completed both primary and 
secondary CPT courses, 

Edna Collins of Fresno, Cal., started 
flying in May, 1941, and came to Houston 
with 400 hours. One of her brothers is 
a marine and another is in the Navy pre- 
flight program. 

Former fiying secretary for motion pic- 
ture actor Richard Arlen and for Stinson 
Aircraft, Lovelle Richards of Hollywood 
also has one exhibition parachute jump 
to her credit. 

Only one Texas girl was in the class, 
Sidney Miller of Mineral Wells. Miss 
Miller was a reporter on the Fort Worth 
Star-Telegram before enlisting in the 
Fifinellas. 

Byrd Howell Granger married two days 
before starting flying training, was edi- 
tor of the “Fifinella Gazette.” She was 
once a public relations counsel and is the 
author of industrial aviation articles. 

Eleanor Boysen of South Pasadena, 
Cal., was a flight instructor when she en- 
tered the program. She has 650 hours. 
Ruth Hellman of San Francisco is the 
wife of Maj. Marco F. Hellman of the Air 
Transport Command, and the mother of 
a son, eight, and a daughter, five. 

The wife of an FBI agent, Marlyene 
Lamphere of Wallace, Ida., started her 
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fying career at Portland, Ore. Magda 
Tacke of Scarsdale, N. Y., has been flying 
since 1932, and took one of her present 
instructors for his first hop. Marion 
Mackey of New York used to ferry Cubs 
from Long Island to Maine. Marjorie 
Kumler of New York lived in Europe and 
the Orient for several years. 

Another former flight instructor is 
Claire Callaghan of Chicago, with 800 
hours of time. Ann Johnson was squad- 
ron commander of an all-woman Civil 
Air Patrol unit at Atlanta, Ga. 

Marjorie Ketcham of Poughkeepsie, 
N. Y., operated her own flying club and 
was assistant in operations at National 
CAP headquarters. Jane Straughan of 
Washington is the wife of Lieut. Alfred 
W. Straughan, Army pilot with whom she 
started flying. 

Evelyn Greenblatt of Atlanta, Ga., one 
of the first women to be hired for airway 
traffic control, left her position to take 
the training. 

A former aerial acrobat and parachute 
jumper, Margaret McCormick of Jackson, 
Miss., had been flying since 1930. 

Betty Tackaberry of Honolulu saw her 
Navy officer husband’s battleship attacked 
by the Japs at Pearl Harbor. She watched 
the progress of the battle from her front 
porch. 

Elizabeth McKinley of Baltimore was 
the first girl in her state to finish a CPT 
program. Gertrude Brown of Jersey City 
began flying with her husband in 1938, 
and has 450 hours in the air. 

Marjorie Gray of Grantwood, N. J., has 
a commercial license. Concluding the 
class roster is Vega Johnson of New York, 
who learned to fly in California. 

Average age of the class is 26. 

END 
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could get in that field with my landing 
gear down and with four hours’ solo time 
to my credit, I’ll never know. 

My guardian angel rode with me as I 
settled down into that field with 60° of 
flap down and holding the airplane off 
the ground just above stalling speed. It 
was too bad a barbed wire fence hap- 
pened to divide the field in half; for a 
second later the heavy aircraft mowed 
it down like a steam roller, stopping a 
few feet from the second fence. The 
farmer and his horse on the opposite side 
of that second fence must have thought 
I was merely playing with them until the 
wheels really touched his field and he 
saw his first fence disappear. 

It did not take long to discover I had 
checked my gas at the proper times but 
had read the instrument incorrectly. That 
happened to be the only model of the 
Anson that had its gauge calibrated for 
readings in straight and level as well as 
the climbing altitude of flight. I made my 
nearly fatal mistake when I pointed the 
nose down steeply while approaching the 
circuit and was losing altitude while 
making my check. I paid for that avoid- 
able error with hours of extra duty—but 
it could have been with my life! 

END 
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B GET IN AN ESSENTIAL INDUSTRY! 


LEAR 


Train Now in Leisure Time for 
Essential War Work and a 
Brilliant PEACE-TIME CAREER 


Get into one of the most essential of all indus- 
tries — one that will continue to develop after the 
war. Start to train now for a career with good pay, 
and unlimited chance for advancement, in the great 
aircraft industry. Learn Aeronautical Drafting and 
Engineering. Previous training unnecessary. Ryan 
Aeronautical Institute now offers you the opportu- 
nity of obtaining this training through home study. 








THE AIRCRAFT 
AND ENGINEERS NOW! 


INDUSTRY NEEDS TRAINED DRAFTSMEN 
Both’ Men and Women... . let R.A. | 
train you at home without loss of present income or time from school!  . 


AERONAUTICAL DRAFTING AND 
ENGINEERIN G. 


. AT HOME 









By learning Aeronautical Drafting and Engineer- 
ing, the Ryan way, you can accomplish two impor- 
tant purposes. You can be of great value in the war 
effort —and lay the foundation for an exciting, 
profitable life-time career. 

The Ryan Aeronautical Institute offers you “di- 
rect-from-the-industry” training, by a school oper- 
ated as an affiliate of the famous Ryan School of 
Aeronautics, and the great Ryan Aeronautical Com- 
pany. This is industry training which has been 
approved by other large aircraft manufacturers. 


WHAT TO DO 


COMPLETE AERONAUTICAL 
DRAFTING OUTFIT AT NO EXTRA COST! 


Included with your training, at mo extra cost, is a 
complete professional Aeronautical Drafting outfit. 
There is nothing else to buy. The low R. A. I. wu- 
ition price covers everything. 











This Valuable Book 
24 Pages, 60 ilustrations, 





The aircraft industry needs Drafts- 
men and Engineers. You want to get 
into more essential war work. Send 
for FREE book entitled, “NEW 
HORIZONS OF OPPORTUNITY.” book, 
This interesting, valuable book: tells 
of countless opportunities for trained 


Draftsmen and Engineers in the air- Name 
craft industry — and how easy it is 

2 . r Street 
for you to get this training. To save . 
time, send this coupon Air Mail. City 








Ryan Aeronautical Institute 
137 Lindbergh Field, San Diego, California 
Gentlemen : 

Please send me, without any obligation on my part, your FREE 24-page 
“NEW HORIZONS OF OPPORTUNITY,” 
and full information on R. A. L, including cost of training, and on job 
opportunities both before and after graduation. 
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Going into Flying 7 
AIRCRAFT 
MATHEMATICS 


by S. A. Walling &J. C. Hill $1.75 
essential for anyone who is going into any 
branch of the air services, whether asa 
pilot, navigator, bombardier, mechanic 


AIRCRAFT MATHEMATICS 
has been especially written to give a quick 
review of the mathematics you need to know 
in flying. It has been TESTED IN ACTUAL 
USE BY MORE THAN EIGHTY THOU- 
SAND MEN with the R.A.F., the Canadian 
Air Force, and men going into the United 
States Army and Navy Air Services. 


Walling & Hill’s Aircraft Mathematics covers 
Arithmetic °« Algebra * Geometry 
Graphs * Logarithms * Trigonometry 

It has 590 problems with answers given for 

self-checking. No other book available has 

such a wealth of practical material. Get a 

copy from your bookstore now, or send the 

coupon below to 





The Macmillan Co., 60 Fifth Ave., New York 
Gentlemen: Please send me cop.......of Wal- 
ling and Hill: Aircraft Mathematics at $1.75 


each. I enclose [] check, [] money order. 


Name 






Address (FLYING) 












AERONAUTICAL 
ENGINEERING 


DEGREE IN 27 MONTHS 


Graduates employed by leading aircraft mana. 
facturers in engineering and top positions. Qual- 
ify for present heavy demand at Indiana Tech. 
B.S. Degree in 27 months. Intensely specialized 
course of full engineering fundamentals includ- 
ing serodynamics; airplane, seaplane and pro- 
oo design. Ultra-modern wind tunnel; pre- 
ise and extensive equipment. Approved by 
CAA, both primary and secondary programs. 
Qualif. educationally as cadet, Army and Navy 
Air Also complete di courses— 
Civil, Electrical, Mechanical, Radio 
Kagineerng + 27 months. Plenty of self-help 
opportunities m modern industrial city. Enter 
Sept. 1, Dec., ‘Teak, June. 


INDIANA TECHNICAL COLLEGE 


127 East Washingten Bivd., Fort Wayne, ind. 





Chica 
Classi 
The Cleveland Model & Supply Co. 
Cleveland Pneumatic Tool Co. 
The Computractor Co. 

Continental Motors Corp.............. 
Culver Aircraft Corp. 

Curtiss-Wright Airplane Div. 
Curtiss-Wright Propeller Div. 
Curtiss-Wright Technical Institute. 











These 














COLT 45 Cal. 
“FRONTIER”, 
move. °145 


Wood construction kit with weetins plans, 
machined barrel, cylinder and necessary 









‘dware, 

COLT 45 Cal. **FRONTIER”’ model kit, 494” barrel. $1.45 

COLT 45 Cal. ‘‘FRONTIER”’ model kit, 544” barrel. 1.55 

COLT 45 Cal. *‘*FRONTIER’’ mode 4 kit, 7” barrel. 1 
g+6eseneena ese 3 

LUGER Auto. Pistol 2. 2” machined & 1 

LUGEK Auto, Pistol with 6” maanined poe f sesce © 

COLT 25 Cal. poco Pistol Kit..++++e+ees+0- 50 





only a short to finish. Postpaid in 
GUN MODEL CO. 


Dept. KB-7 2908 N. Nordica Ave, Chicago, tl. 












Dive and Torpedo Bombers. 

Light and Heavy Bombers. 
% Fighters. Trainers, 
Paratroop and Troop Transports, etc. 
suaranteed authentic reproductions of official U.S. 
rmy and Navy Photographs, showing planes =, flight. 















kita in every detail and made 
of =e best ess. ike parts are cut to shai Ko 2 require 


Republic 





x51% is suitable for _frami ng. la 
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Abbott Co. 
Aerial Products, Inc.. 

Aero Industries Technical Institute.. 
Aeronca Aircraft Corp. 

Aircooled Motors Corp. 

Allison Division of General Motors. 
American School of Aircraft Instruments.West-Marguis, Inc. 
American Technical Society 

Anderson Air Activities 

Atlantic Aviation Institute, Inc. 
Audel, Publishers cotbard 
Aviation Service Corp., Ltd............ 


Beech Aircraft Corp. 
Bell Aircraft Corp. 
Boeing Airplane Co. 
Boots Aircraft Nut Corp. 
Breeze Corporations, Inc.............. 


Cessna Aircraft Co. 
Champion Spark Plug Co............. 
Chance Vought Aircraft 

es School of Aircraft Instruments Smith, Benson & McClure, Inc. 
i ; 


Dixon Crucible Co., 
Douglas Aircraft Company, Inc. 


Embry-Riddle School of Aviation 


Fleetwings, In 
Funk & esate Company............ 


The Hallicrafters, Inc. 
Harley-Davidson Motor Company 
Heath Company..... 

The Hughes- Keenan ‘Company 


Jacobs Aircraft Engine Co. 
Jardur Import Co.... 
Joyce Aviation, Inc..... 


Kinner Motors, Inc.. 
Kollsman Aircraft Instruments 
Kuns, Ray 


Lear Avia, Inc. 
Lewis School of Aeronautics............ 
M. B. Libman Co. 
Lincoln Aeronautical Institute......... 
Littelfuse, Inc. 
Lockheed Aircraft Corp. : 
Lyon Metal Products, Inc. AERTS 





McDonnell Aircraft Corp. 
The Macmillan Co.... 
Glenn L. Martin & Company.......... 


National Radio Institute 
Nelson Co 
Northrop Aircraft, Inc.. 


Onan & Sons, D. W 


Pan-American Navigation Service 
Parks Air College, Inc... 

Piper Aircraft Corp.. 

Pitman Publishing Corporation bd nanannacd 
Plane Facts, Inc... 
Pump Engineering ‘Service i ncciceas 
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Dallas Aviation School & Air College. 
The de Havilland Aircraft of Canada, Ltd.Spitzer & Mills, Ltd. 
Federal Advertising Agency, Inc. 
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The Essig Company, Ltd. 


The General Tire & Rubber Co. ........ 
Goodyear Aircraft Corp. 
Grand Rapids Industries, Inc. 
Gulf Oil Corp. 
Gun Model Co. 


Indiana Technical College 
Indian Motocycle Co. 
International.Correspondence Schools 











Radio Corporation of America.......... 
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Roebling’s Sons Co., John A............ 
Rohr Aircraft Corporation 
Romec Pump 
The Ronald Press 
Roosevelt Aviation School. 
Hotel Roosevelt. 
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James J. McMahon, Inc. 
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Paris & Peart 
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Arthur Kudner, Inc. 
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J. Walter Thompson Co. 
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Oakleigh R. French & Associates 
Hutchins Advertising Co., Inc 
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Peck Advertising Agency. . 
Fuller & Smith & Ross, Inc. 
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While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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Report from Washington 
(Continued from page 46) 











of each and emphasizing maximum use 


= of each within its individual sphere. For 
= example, the low-altitude fighter at sea 
182 level will climb 600 feet per minute faster 
A than the medium-altitude plane. Ob- 
139 viously, for close co-operation with troop 
= action, where rapid rate of climb may be 
129 tantamount to warding off enemy craft, 
Hee the choice should rest on the former type 
158 of plane. 
20 Conversely, the high-altitude airplane, 
55 supreme in climb and speed between 
= 5,000 feet and 40,000 feet, must be as- 
135 signed to its sphere. Even though the 
weal medium-altitude fighter is a usable air- 
113 plane as high as 36,000 feet, at approxi- 
= mately 23,000 feet its speed falls off and 
170 its rate of climb declines to a rate that is 
A. 350 feet per minute slower than that of 
156 the high-altitude craft. 
we Since maneuverability is governed by 
53 wing loading, power ratios, sturdiness of 
° design, speed and the pilot’s suscepti- 
bility to over-rapid accelerations, these 
= criteria must be considered in the per- 
"82 formance assignments of the various 
= planes in battle. And, since optimum 
90 speed, climb, maneuverability and op- 
119 erating altitude are not all attainable in 
15] one airplane, cognizance of the conflict 
1 between these qualities must be taken by 
$7 the air staff directing the use of aircraft. 


10 In this respect it should be emphasized 


168 that, even as proper choice must be made 

165 of each type of fighter craft for its chiefly 

162 designed purpose, so must bombers, glid- 

a ers, observation and transport craft be 
selected. 

= Airpower has evolved a new method 

53 of battle technique that may best be de- 


85 scribed as the technique of battle trans- 


new air transports augur further sur- 
prises for those who once believed the 
practicality of tank-carrying aircraft to 
be a fabulous dream. Where troops once 
were forced to fight their way through 
enemy lines, it now is possible for entire 
regiments to drop behind strategic enemy 
positions, with devastating effect. Where 
enemy sources of production once were 
immune to attack, now, thanks to the 
heavy bomber, an entire industrial area 
may be leveled in the course of an hour’s 
concentrated bombing. For the same rea- 
son rail, motor and sea shipping are no 
longer immune. Where beleaguered posi- 
tions formerly found no means of support, 
now supplies and material may be pro- 
vided by air. 

Much has been made of the importance 
of the aircraft carrier in this respect. 
However, as stated before, its vulner- 
ability as a floating seadrome may in the 
end mitigate its continued effectiveness. 
In contrast, land bases for aircraft do not 
have these limitations and are increas- 
ingly essential to us. For instance, con- 
sider the advantages had we possessed 
land bases on the Azores. In 1938, I urged 
the State Department to negotiate for the 
building of such land bases. Having 
served there in the last war, I could attest 
as to their value. Our failure to do so 
is now our military loss. Yet, since these 
land bases could be built quickly, it is 
not yet too late to learn the lesson. 

The airplane is the keynote of co-ordi- 
nated activity. Much controversy has 
arisen about the relative values of land, 
sea and air forces, but the fact remains 
that only through co-ordination of all 
three we may expect ultimate victory. 























71 port. In the opinion of many, this device Crete has been cited often as an illustra- 

% has not yet reached its full stage of tion of air superiority. Its capture was 

37 development. Airplanes now are used to generally portrayed to have been largely 

a transport troops, materials and gliders. the result of independent air action. But 
Recent advances in the gel of ange the proper picture is that Crete’s air- 
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+4 Ryan Aeronautical Institute............ .Barton A. Stebbins, Advertising............. 167 

9 Ryan Aeronautical Company........... The Essig Company, Ltd. 






South Bend Lathe Works 
Southwest Airways 
Spartan Aircraft Co. 
Spartan School of Aeronautics aes Saree 
Standard of California 
Stanzel, Victor & Co. 
Steele's 

Stewart Technical School............... 
The Studebaker resenepent 

Suncook Mills 













Timm Aircraft Corp. 
Tinnerman Products, Inc.............--- 


Valentine & Company, Inc............. 
Vogue Telescope Company.............. 


The Waco Aircraft Company............ 
The Washington Post - 

The Weatherhead Company 

| Weems System of Navigation 
Wittek Mfg. Co. 

Wright Engines 














Ryan School of Aeronautics.............. The Essig Company, Ltd. . 
.. Lamport, Fox & Company....... 


.. The Potts-Turnbull Company a 
The Potts-Turnbull Company 
Batten, Barton, Durstine & Osborn, Inc... . 


Ruthrauff & Ryan, Inc.... 
..Roche, Williams & Cunnyngham, Inc....... 127 
Powerad Company.. 


West-Margquis, Inc. 
The White Advertising ‘Company Seowesandeeawe 15 
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E. H. Brown, Advertising PI, cccceeeases 1 


Spencer W. Curtiss, Inc 
..Maxon, Inc. 


The Advertising Corporation 
Burke Dowling Adams, Inc. 


|b eg every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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Important Announcement! 
NEW 


Dalton B-6B (Army ee Navigation Computer. — 
Air Navigator’s Log Book. ......--+-+eeeeeseeeeee 2.00 
Longines (large size) seen Watch. ....scc00- 80.06 





NEW 


Cox & Sorme Pes Reckoning Nevigation Com- 
puters DeLu 


$35.00 
(Used on transoceanic fights) 


Pan-American Navigation Service 





12021 Ventura Boulevard 
NORTH HOLLYWOOD, CALIFORNIA 


SEE MILES AWAY! 
5-POWER TELESCOPE 
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ips: we itching sporting events, 
Genuine lack, lifetime plastic draw 
4 ‘with scientific ground 33 mm liens and metal eye 
eces! Enlarges everything  & times size! Brings objects 
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— ae x e pauk TRIAL OFFER 


Return if not completel 









SEND NO MONEY. 


wa 
e curios as it has’ aoon on binoculars. 
isted, Dept. R-234, chieavo. 











scopes may 
Telescope Co., 7759 S. Ha 
















COMBINED WITH 


Practical Mechanies Simplitied 


NEW 2-in-1 reading course! Now you can learn ‘ 





te ‘speedy, simplified system of calculation used = OS 
engineers, “master minds” 
on the stage. Learn easy way to multiply 4 a 
by 4 figures without using old-fashioned multipli- 
cation; add long columns of figures this lightning 
short-cut method. Learn horsepower, slide rule, 
micrometer, logarithms, wood measure, puzzles, etc., 
etc. Large illustrated volume complete with answers, 
only $1 postpaid. Satisfaction or refund. Amaze 


FREE friends with your magic-like mental powers. 


Complete details ...mail coupon TODAY! > ~ % 
| Been coi S21 E. Vv Wakes, 1 Dept. ¢. 308-G, Ch = + 
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RATE: 8c PER WORD 


FIRST 15 WORDS $1.00 





AIRPLANES WANTED 





36-5 EAGLEROCK, Travel Air, or Robin. Must be 
steal. Don Stough, 345 University Blvd Den- 
ver, Colo. 





AVIATION SUPPLIES 





FOR SALE: Link averaging Sextant type A-12 
Serial No. 50. Perfect condition. Box 214, care 
of FLYING. 

SCHOOL Material—Twin Row Wasp engines (dam- 
aged), Allison, Curtiss Electric propellers, Con 
stant speed, retractable landing gears, hydraulic 
pumps, cylinders, tires, tubes, Continental R-670 
engine parts, Lycoming R-680, Wright Cyclone, 
R-975, spark plugs, Instruments, Fire extinguish- 
ers $4.00, flying suit $12.50, $6.00, Helmets $1.50, 
Leather jackets, Winter flying boots $3.50, gloves 
$1.50, all used Air Corps material. List free 
Marvin A. Northrop Aeroplane Co., Minneapolis, 
Minnesota. 
NEW Tires: 


Factory Stocks—Our specials 6 :00x6 


non-skid, 7 :00x4, 8:00x4 Smooth 2-ply $8.75, 

ly $10.75. Tubes $3.25 All sizes stocked 6 :50x 
0, 7:50x10, 8:50x10 Regular. 8.00-10.00 Smooth 
Contour Tailwheels. 6x2 solid tailwheels, $1.45 


Lowest prices. Immediate deliveries. New reliable 
Merchandise. Sensenich Propellers. B.G. & Cham- 
pion Spark Plugs. Storage Batteries sob Trader 
Aero Supply, Municipal Airport, Pittsburgh, Pa 





BOOKS 





AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina- 
tions. Prepare for your rating. Only $3.00, post- 
paid or C.O.D. Quiz System, 12021 Ventura 
Blvd., N. Hollywood, Calif. 


COMMERCIAL and Private Pilots. New typical 
“Multiple Choice’’ examinations are included in 
“‘Aeronautical Training’’ just published; only 
.00 postpaid or C.0.D Quiz System, 12021 
entura Bivd., N. Hollywood, Calif. 


GROUND Instructors. At last, what you have 
needed. These three books prepare you for all 
ratings: ‘‘Ground Instructor’’ a basic text. $3.00. 
“Ground Instructor Rating,’’ all in multiple choice 
form, necessary to prepare you for the govern- 
ment test, $3.00. ‘‘Air Navigation Note Book’’ 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Bivd., 
N. Hollywood, Calif. 


PILOTS Meteorology. New text by Lt. Comdr. 
Halpine ; an important book for pilot or Instruc- 
tor. Only $3.00 postpaid or C.0.D. Quiz System, 
12021 Ventura Bivd., N. Hollywood, Calif. 


U. 8S. Coast and Geodetic Navigation Computer. 
Solves time, speed, distance and drift. With In- 
structions only $3.00. Quiz System, 12021 Ven- 
tura Blvd., N. Hollywood, Calif. 


FLIGHT Instructor. 1942 edition—with new ‘‘Mul- 
tiple Choice Typical Examinations.”’ Load Factor 
problems with solutions. Important information 
you must know. Only $3.00, postpaid or C.0.D. 
Quiz System, 12021 Ventura Bivd., N. Hollywood, 
Calif. 


BADIO-TELEPHONE Permit. Complete authentic 
government examinations fully covered in ‘‘Radio 
& instrument Flying’’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 
$4.00, postpaid or C.O.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 


GROUND Instructors. Enroll now for compiete 
“Ground Courses’’ in Aviation war defense work. 
Our graduates now in all branches of government 
services. Write for ‘‘folder.’’ Pan American Navi- 
gation Service, 12021 Ventura Bivd., N. Holly- 
wood, Calif 


ADULT Books for your Personal Library 
and illustrated catalog, 10c. Alstone, 270, 
burg, Mass. 

QUALIFY as Airplane & Engine Mechanic. 1943 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations. 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree. Aircraft text $1.25. Engine 
text $1.25. Combination $2.00. Postpaid or C. 
0. BD. Flight Press, Box 101-A, Edwardsville, Ill. 


PILOT Examinations! ‘“Bart’s Aero Quiz-Book,” 
just published, contains nearly thirteen hundred 
multiple-choice questions with answer keys on 
Civil Air Regulations, Meteorology, Navigation, 
Airplanes, Engines and Radio-Instrument Naviga- 
tion. Standardized Flight Sequence in detail with 
large “flight diagram.” Written by former CAA 
Flight Supervisor for Private-Commercial Pilot, 
Ground Instructor and Instrument Rating exami- 
Nations. Cloth-bound deluxe first edition, $3.00 
Question-Air System, Paris, Texas 











Sample 
Lunen- 








BACK dated magazines (foreign, domestic, arts) 
Used textbooks—Latest _fiction—Booklets All 
publishers. Catalogs 10c (refunded). Cicerone’s 
(Dept. C), 863 First Avenue, New York, N. Y 
500 AVIATION Questions correctly answered— 
$1.00. Agents wanted. Tuck Publishers, 73 8S. 
Shirley, Pontiac, Mich. 





MISCELLANEOUS 





PHOTOGRAPHS of “Typhoon,” ‘‘Mosquito,” 
“Thunderbolt,”” ‘‘Destroyers,” and 40-page cata- 
logue of latest Allied and enemy fighters and 
bombers (including Japanese), 25c Aeroplane 
Photo Supply, Box 195, Toronto, Canada 
FIGHTING Aircraft of America—At War! Send 
25c war stamp for three 9” x 12” sample drawings 
of Lightning, Avenger, Corsair, and list of others. 
Henry Clark, 147-28 90th Ave., Jamaica, N. Y. 
WRIGHT J-5, 225 HP Overhauled $500 cash, 
F.O.B. Seattle. Dependable Tank Transport Inc., 
900 Lander St., Seattle, Wash 

AIR Force Insignia Guilde, sample embroidered 
emblem worth 25c and price list; send 10c. Hob- 
byguild, 35 G. West 32nd Street, New York 
WAR Strategy now employed predicted last year. 
Send 1l0c for revealing ‘Allied Strategy” booklet 
Donn Lewis, 6733 Catina, New Orleans, La 





WORLD War I & II authentic aeroplane souvenirs, 
small sections of metal wings cut from German 
Heinkel 2 motored bomber shot down over Lon- 
don, England, in i940, postpaid 50c. Complete 
steel cylinder or wing struts from 1918 French 
Neuport 28, $1.50. Cylinders make wonderful 
lamp bases; plans free. Magneto gears with at- 
tractive stickers United Nations, German wing in- 
signias in colors make swell paper weights, post- 
paid $1.00. Damaged Curtiss P-40 propeller blades 
$4.00. German, French, English propeller pieces 
for souvenirs, 25c postpaid. Send 3c for list in- 
cluding many other interesting items to collectors. 


Marvin Northrop Aeroplane Company, Minne- 
apolis, Minnesota. a 5 ; 
WARPLANE photographs. Specimen and list 


(1,000 titles), send 25c. Real Photographs, Ltd. 
Southport, England 

AMERICAN Aircraft Pictures. Post Card Size. 
Reproductions on heavy weight stock, high gloss 
surface equal to the best photo print. 25 all dif- 
ferent pictures 25c Satisfaction guaranteed or 
money refunded Why pay more? Send Cur- 
rency, no stamps. W. R. Thompson & Co., Pub- 
lishers, Richmond, Virginia. 





NEW, Inexpensive addressing method saves 43 of 
your addressing time. Ask about Speed-O-Rol 
Box 212, % FLYING Magazine. 
EARN money at home. Progressive Mail Trade 
magazine shows how. 1l0c copy. 3 months—25c. 
Box 213, % FLYING Magazine. 





WANTED—MISCELLANEOUS 





CASH in on your Aviation Ideas! National, rep- 
utable organization will manufacture and market 
additional worthwhile lines of aviation parts, gad- 
gets, instruments, accessories, etc., whether pat- 
ented or not Exclusive selling rights, outright 
purchase, or royalty basis, whichever you prefer 
Write full particulars for quick action. Box B. 
Y FLYING. 





HELP WANTED 





TEST Pilot Experienced in operation of 1,000 
horsepower, single engine airplane by large East- 
ern aircraft engine manufacturer. Engineering 
training desirable but not necessary. Persons em- 
ployed in war production need not apply. Box C, 
% FLYING 





SITUATIONS WANTED 





COMMERCIAL Pilot—3,200 hrs., actively flying 
since 1934 2,000 hrs. 2-S time or better 2,200 
hrs. instruction. Have experience on BT’s and 
AT-6 Presently employed on Army Primary 
and will be available in near future. Prefer job 
with no instruction. Box 508, Arcadia, Florida 


INSTRUCTION 








AVIATION Cadet Preparatory Course for men 
who want to qualify for training as pilots, bom- 
bardiers, and navigators in the Army Air Force. 
Thorough instruction assures success. Home study 
$25 Also resident tutoring. For information, 
write Capt. A. T. Bell, U. S. Army, retired, 119 
Franklin Blvd., Merrick, N. Y. 


Understandable. Reasonable. Free circular. In- 
quire Giles, Box 149E. Burbank, Calif. 
RADIO-Code Memorized Easily! Complete Short- 
cut Memorizing, Practice System—Only $1.00. 
KolorKards, (FL743), Bluffton, Ohic 











ACADEMY Preparatory Service. Successful jp. 
struction for men who have or seek appointments 
to the United States Military Academy, Nayaj 
Academy, or Coast Guard Academy. Courses on 
college level cover required subjects as prescribed 
in official publications and as exemplified in re. 
cent examinations. Home study methods assure 
thorough training at low cost. Resident tutoring 
if desired. For information write Capt. A, ? 
Bell, U. S. Army, retired, 119 Franklin Bivd. 
Merrick, N. Y 7 
CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold. Rented. Exchange 
All Subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and 84-page 
illustrated bargain catalog FREE. Write Nelson 
Company, 321 S. Wabash, Dept. G237, Chicago, 

SEWN-UP Covers: Cadet, Cub, Aeronca, Taylor. 
craft, Porterfield, sets $52.00. For all 18 and 2g 
planes. Lowest price, finest workmanship. Oster. 
gaard Aircraft, 4627 Armitage, Chicago 








PATENTS 





PATENT Particulars and Blanks, Free: Sterling 
Buck, F-Hotel Plaza, Washington, D. C.; Govern. 
ment-Registered Patent Attorneys 36 years. 

PATENT your Good Ideas! Send me your simple 
sketch or model Free confidential advice—lit- 
erature. Z. Polachek, Registered Patent Attorney. 
Engineer, 1234 Broadway, New York City 


PATENTS: Low Cost. Book and advice free. L, 
F. Randolph, Dept. 372, Washington, D. C. 
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Scrap Hunting 
NEW slant in the nation-wide scrap 
metal drive has been instituted by the 
Oklahoma Wing, Civil Air Patrol which 
is now roaming the countryside in trim 
lightplanes and spotting potential battle- 
ship plate. 

More than a 100 tons of metal has been 
located by the CAP flyers since the hunt 
began, estimated Maj. Moss Patterson, 
state wing commander. He added that 
perhaps a 100 planes have been “drafted” 
for the sky-way search 

“I would like to make it plain that the 
credit goes to the men and women down 
in the ranks,” Major Patterson said. 
“They did the work and the flying at 
their own expense. I estimate that more 
than $4,000 has been spent for gas and 
oil alone by these ship owners—and they 
are footing the bill themselves.” 

Another version of metal (although in 
this case you wouldn’t call it scrap metal) 
hunting was experienced by members 
of the Brazilian Air Force working with 
men of the Pan American Airways. These 
boys were hunting several hundred thou- 
sand dollars worth of American bomber 
forced down south of the splayed estuary 
of the Amazon. 

Once spotted from the air and its loca- 
tion noted, the bomber was reached by 
a salvage party who whacked a take-off 
strip out of the jungle. The plane was 
then flown out. 


Flying Postman 
HARLES M. KNOBLE, who had been 
associated with the air mail division 
of the Post Office Department for the past 
22 years, recently became air mail and 
traffic manager of Pennsylvania-Central 
Airlines. 
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dromes were physically occupied by Ger- 
man ground troops. The dive bomber and 
the glider made this possible. The dive 
bomber knocked out final resistance. The 
gliders got the troops there. Thus the 
airplane acted in unison with other mili- 
tary forces. Then there was the Japanese 
expansion southward, our own glorious 
Allied victory in Tunisia—these were 
only accomplished through a co-ordina- 
tion which goes beyond co-operation. 
This war has demonstrated that all 
branches, including the air arm, are part 
of an indivisible team. Since the airplane 
is the most mobile artillery, it can strike 
without warning. But to capitalize on 
the plane’s effect, other forces must be 
immediately available and should be 
under the direction of those directing the 
iir effort. These forces must be ready 
to occupy the territory that airpower has 
softened. Aircraft must of necessity lead 
that team, for aviation is the eyes of the 
military and from its observations the 
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brains of the military must direct and co- 
ordinate the efforts of the other branches. 
Other branches must be used to aid in 
following through and taking advantage 
of the initial victories won in the air. 

It will be through already widespread 
recognition of the necessity for co-ordi- 
nation, through the recognition of the 
air arm as a dominant striking weapon, 
and through the utilization of airpower 
for new methods of attack that the war 
will be brought to a quicker, more con- 
clusive end. 

END 


Floating Death 

N unofficial report has come from Rus- 
sia on German methods of stopping at- 
tacks on bombers. Germans have tiny 
time bombs attached to parachutes which 
are thrown in the slipstream as a fighter 
comes in for a burst. Swept up by the 
air currents around the tail, these deadly 

parcels offer effective protection. 



















partment, which employs only expert me- 
chanics, will acce od the repairing of all types 
and makes of Mili 

tary Watches, 

Chronographs, 
Chronometers, Stop- 
Watches, Repeaters, 
Complicated Timers, 
Water-proof, Regu- 
lar and Pocket 
Watches, also al! 
makes of Dial Indi- 
cators and Instruments. 


| Our fully equipped, modern watch repair de- 





All watches: are checked with Western Union 
Naval Observatory Time and adjusted with 
scientific precision with our Western Electric 
Watchmaster Recorder, (see illustration). An 
automatic chart record of accuracy is included 
with each Timer. 


Repairs are fully guaranteed by us for one year 
against defective workmanship and material. 
Send your Timers to Dep't. F.M. for an esti- 


mate. No obligation on your part. Insure 
shipment to guarantee safe arrival, 








JARDUR IMPORT CO., 874 Broadway, New York, N.Y 
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Flight 
Instructor 
New Revised 
Ed LES A 
by CHARL ° 
ZWENG 
Author of 
“Radio & Instrument Flying,’’ Ete. 
his important new book, just off the 
. will prove invaluable to the Instructor 
4 as well as to his student. All maneuvers are 
fully covered and illustrated The new “‘series of 
eights’’ and “‘series of turns’ are shown. New fea- 
tu lu ‘Flight Examiners,’’ and ‘‘Methods 
of G ” Other “new sections cover the new typi- 
cal choice’’ examinations given for ‘‘flight 
instr « 


Handsomely bound in Blue Leath- 
Price $4.00, 


r rating.” 


with gold letters. postpaid or 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 


AIR NAVIGA- 
TION TEXT 
Dept. of 
Commerce 
Navigation 
Plotter. Neces- 
sary for Cross- 
country flights, 
and for Com- 
mercial and In- 
strument rating 
examinations, 
Difficult radius 
of action, Off- 
course and al- 
ternate airport 
problems plot- 
ted and solu- 
tions given in 
a simple un- 
derstandable 
method similar 
to the text 
used in the U. 
S. Naval Acad- 
emy, but im- 
Book 

size 14x8% in 
handsome red leatherette with gold letters. Plotter con- 
tained in patent cover pocket. Combination only $4.00 
stpaid or C.0.D. 


SOMETHING NEW—AIR NAVIGATOR'S LOG BOOK 
A 


as - available to all 

airme : is ‘our new Air Navi- 

er gator’s Log Book. For the 
~ Celestial Air Navigator on 





“k 
* $2 2 00 posts nid. 


PAN-AMERICAN NAVIGATION SERVICE 


gold 
size) On ly 





12021 Ventura 
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CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 
Gives you personal Instruction 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 
RADIO and INSTRUMENT FLYING: By Charles 


A. Zweng, Instructor, U. 8S. Air Corps. New 
1941 Edition covering new important material. 
Written especially to prepare the pilot for gov- 
ernment examination for “instrument rating.” 
Radio-Telephone Permit included with Meteor- 
ology, Radio-Orientation, let-down, off-course 
and alternate airport problems. Only $4.00, 
postpaid. 
FLIGHT INSTRUCTOR: A new text covering the scope 
of the written examination for flight instructor rating, 
New authentic Multiple Choice Sones with answers 
included, $3.00, postpaid, or 9.D. 
CELESTIAL NAVIGATION—complete equipment consist- 
ing of, ir Navigation Note Book and Navigation Plotter, 
Simplified Celestial Navigation, Air Alm ine of 
Position Book. and iihynes Star Chart, all items only 
$11.75 postpaid or ».D. 
AERONAUTICAL TRAINING. New enlarged 1942 edi- 
tion, For the first time shows separate sections con- 
taining Private Pilot and Commercial Pilot ‘Multiple 
Choice Examinations.’’ Makes your government test 
easy. $3.00 postpaid or C.O.I 
GROUND INSTRUCTOR. writhen for the 
paring for *‘Ground Instructor Rating.’ cellent for 
class work Covers Navigation, pers tay Aircraft 
and Theory of Flight. Engines and Civi Kir Regula- 
$3.00 postpaid or C.O.D. 
GROUND INSTRUCTOR RATING. 
ber Ist. Contains ‘‘Multiple Ch 
Navigation, Meteorology, Aircraf 
> es and CAR. Nomenclature 1 aviation dictionary 
of book. t's new and different. Something 
annot afford to be without $3.00 postpaid. Or 
pean in combination with ‘‘Ground In- 
for $5.00. 
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NE MECHANICS: Examinations, 
New authentic x Hy Book now covers the new Multiple 
a examinations fully illustrated with necessary 
Jsed by Loc need, weee las, Northrup, Ryan 
nding schools. hy fail? Only $3.00 for 
both examinations, and C AR. 
AIR NAVIGATION (‘Gold Medal 
teorology. Just Published, 83.50. 
METEOROLOGY FOR PILOTS by Lt. 
Only 5 postpaid. 
NEW E-68 DALTON NAVIGATION COMPUTER, $10.00. 
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NORTH HOLLYWOOD, CALIF. 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN AMERICAN NAVIGATION SERVICE) 
offers the student 


CELESTIAL a NAVIGATION—This important field of 
Aviation ha developed during the past year. 
the beginning of th 

rent to the government that a critical shortage of_air 
navigators existed. mmediately after December h, 
1941, marking the actual beginning of the world _war for 
the United States, the government began to survey the 





field and w on navigation ‘schools Sor air navigators 
and instructors. Airlines established Transition Schools 
for the purpose of practical advanced training. Former 


students of ‘‘Pan American College of Celestial Air Navi- 
gation’’ are now in various quarters of the world 
are ferrying bombers to England and allied countries; 
others are instructing in the Army Air Coes or with 
Transition Schools for advanced training er before 
has navigation of the air offered such opportunities as 
the presen 

THE CELESTIAL COURSE—This course is under the per- 
sonal supervision of Charles A. Zwen recognized au- 


thority on Air Ravagaesen and former Instructor in the 








u Army Air Cc 

A Navig . melprent, pnctuding. Aircraft Se xtants, is 
under the ety ~ rvision of Lt. Comdr. P. 

We s t., outstanding American ene a itish 


. Ceiestial. Air Navigation, autho 
(Gold Medal Edition) and ‘Air Navigation’ 
(British Empire Edition), 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 
12021 Ventura Bivd. North Hollywood, Calif. 





THE NEW “ZWENG" SEXTANT 


Adjustable ‘ ‘wubpte type’’ with Avers aging Device, 
ice on Reques 
Equi t R ded te the Student 





Beginning Study of Celestial Novigation: 


Air - ealersppiees Note Book with Navigation Plot- 
ter 


CoCo eee ee eererserereeesecees -8 4.00 
Simplified Celestial Navigation......... ** 3.00 
American Air Almanac. .......0eeeeeeeeee 1.25 
Line of Position Book. .......06eeeee08888 2.50 
Illynes Star Chart......cccccecsescesess 1.00 

$11.75 
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Wouldn't it be wonderful to have a Vacation!... 
Not now, of course, while there’s this job to do, 
but there’ll come a time . . . and, believe me, it’s 
worth waiting for! 

Here at Culver there are no vacations, either; 
we're too busy building planes for our armed 
forces. But we are looking forward to that time 
when vacations begin again and we can show 
you the postwar (ulver Victory Model Airplane 

. . Safer, sweeter, swifter than ever before, and 
the finest cross-country airplane you can own 
for vacation and business trips. 

This Culver is worth waiting for! 


UNDER CONTRACT TO THE U.S. ARMY AIR CORPS 
AND THE U.S. NAVY 








CULVER 


AIRCRAFT CORPORATION 


CULVER AIRPORT 
WICHITA,KANSAS 


COPYRIGHT 1943, CULVER AIRCRAFT CORP, 


Address 


PRINTEDIN U.S.A 






CULVER AIRCRAFT CORPORATION 
Dept. F. Culver Airport, Wichita, Kansas 
Please send me your FREE PACKET of illustrated postcards. 


I want to be among the first to receive specific information about the 
Culver Victory Models as soon as it can be released. 


I (am—am not) a pilot. 
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You, Too, Can Make 
Sure of Your Place 
in Aviation by Preparing 
: at Parks Air College 


You can be one with them, these men who, 
for 16 years, have been graduating from 
Parks Air College into the work-a-day 


world of aviation. 


You find them in every field of aviation, 
both civil and military, and on every con- 
tinent. They are helping, most effectively, 
to win the war and win it quickly. They 
are contributing to aviation’s spectacular 
achievements of today. 


More than this, they are planning for 
and are prepared for the tomorrow 
a when a still greater aviation will serve 
every part of every nation the world 
over in peaceful enterprise. 


You can take your place with these 
men. Preparation at Parks will, for 
you as it has for them, open the doors 
. of unlimited opportunity in aviation. 


For information about Parks, talk to the 
men who know, that is, graduates themselves. 


But, now, send for the College catalog. It 
will give you detailed information, and it is 
free. Use the coupon or send a postcard 


request for it. 
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It’s a cooperative enterprise, this 
matter of getting an education. Each 
member of the team must do his part, 
and each must have a genuine inter- 
est in and respect for the other. 


To help you size up Parks 
Air College, use these facts 
as measuring devices: 


Founded August 1; 1927, the Col- 
lege holds the No. 1 Certificate of 
Approval issued by the Civil Aero- 
nautics Administration of the U. S. 
Department of Commerce. This 
certificate applies to the flight and 
maintenance engineering traini 
vided by the cin” caine 

The Aeronautical Engineering School 
has the recognition and the approval 
of the Illinois Superintendent of 
Public Instruction. 

The College, since 1938, has been 
included in the Directory of Higher 
Institutions of Learning, issued by 
the United States Office of Education. 

The College has its own airport. 

On its attractively landscaped cam- 
pus are 25 schoo} buildings, including 


The Winning Team at Parks— 
The College and the Student 








lecture rooms, laboratories, library, 
shops, hangars, dining hall, and dor- 
mitories. On its athletic field are base- 
ball and softball diamonds, handball 
courts, all-weather tennis courts, 
obstacle course. Physical training is 
a part of each student's required daily 
program. 


Faculty members, in the ratio of 
1 for each 10 students are men of 
specialized training, each in his par- 
ticular field of instruction. Each rec- 
ognizes that his success and that of 
his students are inter-dependent. 
Each has a keen appreciation of the 
high obligation of his profession. 


In courses of study, an understand- 
ing of basic principles and sciences is 
considered a first requirement. The 
application of these principles and 
sciences to the solution of specific 
problems in aviation is next in 
emphasis,and, finally, practical train- 
ing, that is, the development of skills 
in using hand and mind together, 
rounds out the various courses. All 
courses are taught on the college or 
university level. 


Now, what does the College expect of the 
Student in team play? 


He should enter, in the first place, 
only because of a deep interest in avia- 
tion as a career field, 


He should have in mind ‘when 
entering, or should acquire shortly 
thereafter, a definite goal for himself 
in aviation. 

He should bring to school a habit 
of close application, and this habit 
must be reflected in previous school 
work that has earned him a ranking 


PARKS AIR COLLEGE, East St. Louis, Illinois 


@ Please send me 
Name..... 


in the w; two-thirds of his hi, 


In College, while carrying a heav 
schedule, he must maintain high 
standards of performance in school 
work and also earn a high rating in 
certain personality factors. 

Team play, on the basis outlined 
above, has winning consistently, 
for Parks graduates, recognition and 
ready acceptance on the part of the 
aviation industry and opportunity 
for satisfying advancement. 





details of four 
major courses in 

commercial avi- : 
ation training. 


RBBIONS...ccccerssetssveese.-- 






PARKS AIR COLLEGE, East St. Louis, 














tncluding INDUSTRIAL AVIATION 


AUGUST, 1943 








VOLUME 33 @ NUMBER 2 
COMMERCIAL 
- EE ee William F. Boni 
EO Sanford S. Little 
Detroit Builds Warplanes Christy Borth 
| EEE EES ave arr ee Paul Pierce 
The Handicapped Do Their Share...........-...------ecee0----- Victor Boesen 
EEE SS aa aa 
White-Collar Riveter Harold Keen 
ENGINEERING 
ES ee ..Edward R. Armstrong 
Dive-Bombing Brake —.........-..-...--..----.. 






Moving Workers to Willow Run 
TRAINING 


"Special Devices’ 








lisa ciara epi ctchinlehdadieceticdetninins sncncieacaianciaess 
ne Herman Rudolph 
Compass Courses Are Easy.................--...-c2c0cece+eceseeeeeeeeee John R. Hoyt 
MILITARY 
The RAF Technique for Bombing Germany............. vese-Rex Sydney 
et Comm. Pauline Gower 
ia a cateninistiiepiiacinn ..George R. Reiss 
First Analysis of the Thunderbolt....................... Peter G. Masefield 
cas csicneones .Maurice Roddy 
i Te John Scott Douglas 
Life-Saving Fish................ iecbelesceebiaiailg Robert Gordon 
i andi tiinsiincndencienses ott John Stuart 
INDUSTRIAL AVIATION 
TT A. D. tat 
iain cctasecimiguciencngecusunilimseanpeeeriniipiaminndrnhndes 
ge hE SR ee 
AR CEE EE OE ce se ee 
AIR SERVICES 
Aerial Grasshoppers................----------00------ een Staff Sgt. S. A. llitzky 
Navigation Simplified_................ eletiiiiededaiedtigitiacbiailpeats V. C. Jones 
EEE SES TETAS Te ee eee an 
DEPARTMENTS 
I aintaaithbecth aia uissiainsiedaitsdesanatetettaniannisdaien inlet 
3s nccnduabsdeeit iste billgeciipdaiatnisleeaiindgtindelsdsaiinisbeetheinicses 


London Survey... 
Color Section 
Report trom Washington. .........-..cccccseesesscoseeressee Michael H, Froelich 
For Identification. 
Have You Seen?... 
| Learned About Flying from Thatl—No. 48 
ihe Lieut. Comm. Paul Philip Barrick 





Letters 
Fifteen Years Ago 
i TR LI Pe 
Sia eects tisncea abide eine atigidicsdeemsaican ties ecnosiee 


Cover Photograph: Loading the P-38, by Harold Kulick 


34 
43 
44 
52 
72 
76 
78 


27 
5| 
79 


24 
54 
58 
96 


21 

30 
33 
47 
49 
75 
88 
90 


125 
130 
138 
140 


149 
156 
160 











WILLIAM 6B. ZIFF 
Editor and Publisher 


8. G. DAVIS 
General Manager 


MAX KARANT 
Managing Editor 


MICHAEL H. FROELICH 
Assistant to the Publisher 


DON RYAN MOCKLER HERMAN R, BOLLIN 
Associate Editor Art Director 


H. G. STRONG 
Circulation Director 


GEORGE BERNER 


Advertising Manager 


Copyright, 1943 
ZIFF-DAVIS PUBLISHING COMPANY 
Editorial Offices, 540 N. Michigan Ave., Chicago, lil. 
Member of the Audit Bureau of Circulations 


* * * * *® 


Fry1nc is published monthly by Ziff-Davis Publishing 
Company at 540 N. Michigan Ave., Chicago, Ill. New 
York Advertising Office, 270 Madison Ave. West Coast 
Advertising Representative, William L. Pinney, 416 

Eighth St., Los Angeles, Cal. Cana adian Advertising 
Representative, G. J. McGoey, 21 King Street, East, 
Toronto. London Advertising Representative, l. Fore- 
cast, Edwin Greenwood, Ltd., 231 Strand, London, 
London _ editorial representative, A. Spenser 
Aliberry. Washington office, Earle Building. Special 
Washington representative, Lieut. Col. Harold E. Hart- 
ney, Occidental Hotel. Susscription Rares: In U. S., 
$3.00 per year, single copies 35 cents; in South and 
Central America and U. S. Possessions, $3.00 per year; 
in Canada, $ single copies 40 cents; in 
British Empire, ar. All other foreign coun- 
tries, $6.00 per year Subscribers should allow two 
weeks for change of address. Address all subscription 
letters to the Director of Circulation, Fryrnc, 540 N. 
Michigan Ave., Chicago. Entered as second class mat- 






ter, September 8, 1942, at the Post Office, Chicago, 
Illinois, under the act of March 3, 1879. Entered as 
second class matter at the Post Office Department, 
Ottawa, Canada. Contributors should retain copy of 
contributions. All submitted material must contain re- 
turn postage. Contributions will be handled with reason- 
able care, but this magazine assumes no responsibility 


Accepted material is subject to what- 
and revisions are necessary to meet 
requirements. Payment covers all authors’, contribu- 
tors’ and contestants’ rights, title, and interest in and to 
the material accepted and will be made at our current 
rates upon acceptance. All photos and drawings will be 
considered as part of material purchased. 


for their safety. 
ever adaptations 











ing 
ast, 
ore- 


August, 


SS SW WEEE Tf Hf 














1943 





FLYING 


SS 






WUUny Yy Vy Yf 


w 


\ 


nl\n \ 


ARE YOUR PLANS UPSET? 





oeeee YOU CAN STRAIGHTEN THEM OUT!..... 


Relieve your worry about upset plans for continuing your edu- 
cation. CURTISS-WRIGHT TECHNICAL INSTITUTE offers you 
an opportunity to straighten them out, especially if you were re- 
cently 17 or are nearing 17. An opportunity to complete your 
education for a lifetime career plus training for war service— 
both at the same time. 

Curtiss-Wright Technical Institute's specialized modern Aero- 
nautical Engineering and Master Aviation Mechanics courses 
thoroughly equip you for a broad lifetime career as well as serv- 
ice of greater value to your country. Upon completion of these 
courses you will place yourself in a position to enjoy a prosperous 
future with greater opportunities, and rapid advancement. In 
case of military service you will be in line for higher technical 
grades and ratings. But do not make the mistake of delaying. 
Straighten out your plans 


Thousands of Curtiss-Wright Technical Institute graduates ore 
engaged in verious aviation activities today—air transport—air- 
croft pr g activities—armed forces. All with ex- 
ceptional value to the war effort. As a result of their thorough 
Curtiss-Wright Technical Training, these men have laid a foun- 
dation for a successful career in the most promising industry of 
the future . . . American Aviation. What Curtiss-Wright Techni- 
cal Institute training has done for these thousands of men it can 
do for you, because its broad career training plus, is available to 
you only as a civilian. Since 1929, long before the war, Curtiss- 
Wright Technical Institute has been training young men for 
lifetime careers in aviation. WE KNOW HOW. An opportunity 
of your lifetime exists today. Send in your enrollment before 
you “miss the boat.” Time is often all too short—DO IT NOW! 








now while you still have time. 
If you want the Air Forces 
you must train for them 
now, before it is too lote. 






engineers and technicians. 











Why CURTISS-WRIGHT TECHNICAL INSTITUTE TRAINING gets RESULTS 
Curtiss-Wright Technical Institute was founded in 1929 and is one of the oldest, largest, best 
equipped, best known and most distinguished Aeronautical Schools in America. 
Curtiss-Wright Technical Institute courses are proved, tested and directly planned to meet 
the exacting requirements of the aviation industry. 

Curtiss-Wright Technical Institute has an unsurpassed faculty of practical and experienced 


Curtiss-Wright Technical Institute’s high standing in the industry is indicated by the fact 
af that Mr. Donald L. Dougles, President of the great Douglas Aircraft Company, chose this 
: school for his own son’‘s training. 

Curtiss-Wright Technical Institute is located in Grand Central Air Terminal, Glendale, the 
very center of Southern California’s giant aircraft industry. 
Curtiss-Wright Technical Institute’s thousands of successful graduates prove that its thorough 
training gets results. The demand for our graduotes far exceeds the supply. 
Curtiss-Wright Technical Institute specialized training more than meets the requirements 
set by the high standard of the Army Air Forces. 
Curtiss-Wright Technical institute courses are all designed to make more money for you. 
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TECHNICAL 


“WRIGHT 





Contractor ts the U. &. Army Ar Corps 





JOIN THE U. S. AIR FORCES 


NO FLYING INVOLVED 


INSTITUTE 


GRAND CENTRAL AIR TERMINAL, 1225 AIRWAY, GLENDALE (LOS ANGELES) CALE 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABUSRMENT 1M 1929 






Offering speciclized and proven training in AERONAUTICAL ENGINEERING AND MASTER MECHANICS 











MAIL TODAY @® DON'T DELAY 
WITHOUT COST G8 GRATION SEND ME FULL GMPORMATION AND CATALOG OR TRC COURSE CHICEED GULON 
CU AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 

O SPECIALIZED ENGINE COURSE 

O SPECIALIZED AIRPLANE COURSE 

(CO POST GRADUATE AERONAUTICAL ENGINEERING COURSE 

CO SPECIALIZED AIRCRAFT SHEET METAL COURSE 

(] AERONAUTICAL DRAFTING COURSE. HOME STUDY 
(] AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 


1. By constructing subassemblies 
to manufacturers’ specifications. 


2. By designing parts for all types 
of airplanes. 


3. By re-engineering parts for 
mass production. 


4. By extending our research fa- 
cilities to aid the solution of any 
design or engineering problem. 


5. By building complete airplanes 
and airships. 


























FLYING 


August, 1943 












FLYING 





AIRCRAFT 



















To date, only eighty American fliers have 
taken part in a bombing mission over Tokio 
—64 returned safely. The sacrifice will be 
avenged by a hundred—a thousand times 


eighty! 

The civilian pilot instructor at Army 
Primary Schools is doing his unsung, heroic 
job day after day, night after night— 
turning groundlings into pilots for Victory. 


We owe him a great debt, greater than 
we realize because his are the boys who today bomb Berlin 
and tomorrow—Tokio. 














SPECIALIST TRAINING COURSES 
FOR WOMEN 
(Age 18-40) 
Radio code, radio Maintenance, instrument technician, 
aircraft drafting and design, Link trainer instructors. 




























Send for our free beautifully illustrated 24 page booklet giving 
details of our aviation specialist courses. Address Dept, 3. 


BUY MORE WAR BONDS! 


“Keep ‘om QL ° ” 
»** 
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3240 N. W. 27th AVENUE - MIAMI, FLORIDA 
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DEADLINE 


by MAX KARANT 





gested by a few courageous aviation people that the airplane 

could attack and force the surrender of enemy territory 
without it being necessary for ground troops to overcome op- 
position, but the quick surrender of Pantelleria and Lampedusa 
took even the aviation proponents aback. Now that the anti- 
air reactionaries have been given another demonstration of 
the versatility of air power, we can expect similar operations 
in the future, undoubtedly on a much larger scale. 

To project the Pantelleria and Lampedusa campaigns to an 
extreme, they might well indicate that a completely aerial in- 
vasion may—despite the theories of conservatives—be entirely 
possible. One needs only to carry the operations against the 
small Italian islands a few steps further and a full-fledged 
all-air operation becomes evident. Pantelleria, for instance, 


’ came a bit quicker than we expected. It had been sug- 


| was literally hammered into submission from the air. Once 


this softening-up had become evident to Allied air intelligence 
officers, large numbers of ground troops and all their equip- 
ment might well have been flown onto the island, preceded by 
Paratroops to clean out high spots of enemy resistance. Once 
ground troops were put down, the same airplanes could have 
operated a high-speed shuttle service, bringing up all types of 
materiel. Even prisoners could have been evacuated by air, 
just as has many times been done by American forces. 

Such operations are interesting to contemplate, not only be- 
cause of the Pantelleria and Lampedusa successes, but because 
of the fact the American aircraft industry has been producing 
giant cargo planes at high speed for some time now. 

* ” * 
ANY people expect to be able to buy a family helicopter as 
soon as the war ends. The facts, so far as the helicopter is 
concerned, indicate that, for some time to come, such an as- 
sumption is based more on good old American imagination than 
anything else. The fact that the helicopter now is in production 
for the armed forces does not necessarily mean that it is a 
feasible aircraft from the standpoint of, say, the automobile 
owner. At present, the helicopter can do certain kinds of flying 


| peculiar to its design. Other than being able to fly straight 


up, down, backward and sideways, and land on the equiva- 
lent of a small lawn, the helicopter has yet to achieve the 
full stature of an economical means of transportation. Its range 
and cruising speed at present can hardly measure up to that 
of the well-known lightplane. In addition, production models 
cannot yet carry anything like the weight that an aircraft of 
comparable horsepower is carrying. 

The armed forces, meanwhile can afford to do without fea- 
tures that would be considered essential to a private owner. 
So long as the helicopter can perform a specific military mis- 
sion—the ordering of production quantities is justified. 

This is not to say, however, that the helicopter does not have 
a future in which the private airplane owner should be inter- 
ested. Far from it; the possibilities for the future are tre- 
mendous, and companies like General Motors and Consolidated 
Vultee and others already are working on them. But there 
still are a number of technical problems to be solved. 

om * - 

DAY spent in Detroit recently unearthed several interesting 

insights into one small corner of the aviation industry. At 
Willow Run—which may have had its production troubles at 
one time, but now that all is definitely in the past—we saw 
Liberator bombers rolling off the production lines at a pace 
that made us wonder how they managed it. If it all wasn’t 


| so precise and efficient, we’d say they literally slapped bombers 
| together at a great rate. Though the Ford people had no 


experience with high-speed aircraft production just a couple 
of years ago, they are producing so many complete airplanes 
a day now that, even if we told Hitler what the Willow Run 


s | production figures are, the information certainly would give 
| him no aid or comfort. 
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NOW USED ON ALL 
TAYLORCRAFTS 
FOR THE ARMY 


CarsuretION is better, motohhyp 

hazards reduced. The Skinner Air & d-Fifter prevents 

insects and other foreign material f y the carburetor ant 

lodging in gas lines to cause eventud, he. /these many outstand- 

% Butterfly valve pivoted 
instead of at bottom. 


% Valve pivoted slightly 
closed in normal! opera 
devices. 


side. Remains 
rachets or other 


ing features greatly reduce motor mBin pense: 
% 


VE mecoop housing 
nly 
a 


> 


When valve is set for cold enmeperation, large outlet pipe 
at bottom of Scoop allows all hot air to pass off without 
harming hot air stove. 


* When using mixture of both hot and cold air, outlet pipe NO TOOLS HEEDED TO REMOVE FILTER FROM SCOOP 
permits balance of hot air to escape and prevents turbu- Filter is hinged to Scoop on two opposite 
lence inside the Scoop. sides. To remove from Scoop, take out hinge 

pins on the Side of the Scoop. These pins are 


This low-cost, lightweight air scoop and filter will soon pay for itself wired in and have bent ends, making removal 


; . ° ° by hand simple and easy. 
many times over in savings on motor repair and overhauls. 


HEATH COMPANY 
Mail Benton Harbor, Michigan 
al Please send full information on the Skinner Air 


: THIS Scoop and Filter. 
= se : COUPON 
Le 


ws. 4 
BENTON HARBOR(_0#9avty * MICHIGAN, U.S.A. 

















The war news has been pretty good 
lately, eh? 

Out in the Pacific area, for the 
first quarter of ’43, we averaged 7 
Jap planes for every one we lost. 

And then we did some socking in 
Tunisia, and up in the Aleutians, 
and practically every place you can 
think of in Europe . . . remember 
how the British smoked those big 
dams in the Ruhr—?— 

But we haven’t won the war yet! 

Because as long as boys from Iowa 
have to fight in steaming Pacific 
jungles . . . as long as men must 
travel thousands of miles from their 
jobs, their wives, and their children 
to protect them from Axis savages 
- -. as long as wooden crosses bear- 
ing American names are being 
stabbed into the ground all over the 
world, we haven’t won the war YET! 


"' FIGHTING Soon 
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Are you doing everything you 
can to shorten the war? Are you 
buying every War Bond you canP 


Major Al Williams, 
alias, “Tattered Wing! Tips,”’ 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


TWO CHAMPS 


How about that B-17—?— 
The engineers put their heads together 
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. . they figured and they calculated . . . 
they mulled and they experimented . . . 
and whensthey got through, the B-17 
could carry (and drop!) a tripled load of 
bombs. Mind you, this great increase 
in the B-17’s ability to carry loads was 
achieved without any drastic changes in 
its basic engineering. 

The engineers simply ‘‘cleaned-up”’— 
and now the B-17 is unbelievably efficient! 


treX SHOULONT Cary THEM FORTS “Tye: 
IGLNING MUNITION DUMPS' Now* RE 





Gulfpride Oil went through the same 
kind of ‘‘growing pains” as the B-17. 
Gulfpride was the best lubricant we knew 
how to refine—but our lubrication en- 
gineers and laboratory experts decided 
that maybe there was something about 
refining that we didn't know. 

So they put their heads togethen. . . and 
they figured and calculated and experi- 
mented. And when they got through, 
Gulfpride could carry much greater lu- 
brication loads! They achieved this greater 
efficiency in lubrication by devising a 
way to get more of the carbon-makers 
bos more of the sludge-formers out of the 
crudes, and called the technique the Al- 
chlor Process. 

The Alchlor Process simply ‘‘cleaned- 
up’’—and now Gulfpride is unbelievably 
tough and efficient. 


SIMULTANEOUS CAVU AND 
ZERO ZERO BRAINTWISTERS 


A combat pilot got into two scraps over 
Burma. In the first fight he fired 14 of his 
ammunition before he got his Zero. The 
second scrap cost him % of his remaining 
ammo. When he got back to his base, he 
still had 120 rounds per gun left. 
Well!—don’t sit there! Start figuring 
how many rounds per gun he started out 
with! (Naturally, guns had identical rates 

















of fire and were loaded with belts of 
identical lengths.) 





DOWN WITH DUST! 


You Perch Pilots probably know better than 
most people that dust is nasty stuff. 

You know what it can do to your engines 
... how a flurry of dust can ruin a “‘perfect”’ 
landing by obscuring the surface of the run- 
way... and you know that a throatful of dust 
is one of the things you'd be glad to do 
without. 

In wartime, dust is a downright menace— 
leveling off too high in a hot ship is no fun. 
It’s no fun to drill on a dusty field, day after 
day, either. Both operations are risky to a 
man’s health. 

Gulf Sani-soil-Set is a special compound 






#“\T DOESNT sta, 

THE FELLOWws' 
UNIFORMS 
EITHER* 


which not only lays or binds dust, but has a 
definite germicidal value in killing of con- 
trolling germs which are frequently carried 
by dust. It’s widely used on drill fields, tem- 
porary airports, landing strips, and runways. 


Gulf Oil Corporation and Gulf 
Refining Company...makers of 


__\\ GULF 
) AVIATION 
PRODUCTS 








| OIL IS AMMUNITION—USE IT WISELY 





” NEVER LET A FUEL TANK 
RUN COMPLETELY ORY. CHANGE 
OVER AT THE FIRST INDICATION-4 














OF LOSS OF PRESSURE.WITH A 
GRAVITY SYSTEM, CHANGE BEFORE 
A BREAK IN FUEL FLOW--- 
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CAN CAUSE DANGEROUS ‘SPITBACK| 
OR DETONATION. WITH ANY FUEL 
M, BE ---- 


SURE THE CHANGEOVER 1S TO) | 
(ANO FROM) THAT G@ 


D 
GULF AVIATION GASOLINE 
ae C 


bf S 


















August, 1943 7 








AVIATION’S MIRACLE 


WOULD HAVE ASTOUNDED ALADDIN 


AMERICA'S 
UNIVERSITY OF 
AVIATION 


The Spartan School of Aero- 





nautics (division of the Spar- 


MODERN miracle is taking place in America's aviation industry. 
tan Aircraft Co.) and 


Axis-smashing production of 10,000 warplanes per month is foreseen by ne 


the 
Spartan College of Aeronau- 
tical Engineering (division of 
the Spartan School) are 
training hundreds of young 
Americans to design, to fly, 


to service and to build the 
aircraft needed to win the 
war. 


December. This points to an estimated production of around 75,000 su 
aircraft in 1943—and a mighty potential of 100,000 in 1944! Who was ¢ 
fellow Aladdin anyway? 


“what couldn't be done’"—and did it! The cooperative spirit that pervad 
miracle. 


The aviation industry had no magic lamp to rub. It simply set out to 
the industry nationally leaves no doubt of the continuation of this war-winni 


Spartan counts it a privilege to play a part in building America's tremendo| 
air might . 

Spartan graduates are 

serving on every front, at 

home and abroad. 


and looks forward to the time when our experience and si 
can again be devoted to producing dependable Spartan commercial aircra 


AIRCRAFT CO. 


TULSA, OKLAHOMA 
ce 
CONTRACTOR TO THE U.S. ARMY AND U.S. NAVY yy BUILDERS OF FINE AIRCRAFT SINCE 192 









fi Sn Cote ° 


et: Pies £ + Spt 3 5S ® 
2 hey a * a . 2 5 od 4 ; 
es I fees a , : ; < * . 
ee - - ss 
= : : Oe is = Ait: fhe : 
5... 9be ‘ae _ . Bo a . 
7 ; —. : : F Sy " 
~* ‘ . >a : t 2 "Y : , “S 
‘ ae Bs, = 3 eo . se ca 
: g if te sit Fe aa 
‘ one 
> » 


——— Bony CRE Oe oa 
ree: 


~ 


. nr 
aS é 
‘ = 


Of to} A, eo hoe ben Se 
7 5 4 (uf be bf fd x "(ee eee Aye or, r Me ee 
CO” ee fia CLAD Lad | FALVA VL NA ie Ne oS 


One of our Navy’s Lighter-than-Air-ship Hangars. Byrne 
motorized hangar doors, especially engineered for these 
mammoth openings as high as a 12-story building will oper- 
ate swiftly and dependably at the flick of a switch. 


BYRNE doors, inc., has branches in Washington, New York and San Francisco. Con- 


sult Byrne engineers freely about your specific problems. See our catalog in Sweet's. 


SKY HARBOR... 
with DOORS by BYRNE 
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Bureau of Yards and Docks 
For a decade and a half, Byrne has been building doors for all 


types of hangars for the armed services, airlines and aircraft plants. 


BYRNE doors incorporated 


1150 Griswold Street 


Detroit, Michigan 
Cable Address: BYRNDOR 
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EXCEEDS LEAK TEST RE. 
QUIREMENTS—Pressure 
of 210 Ibs. per square 
inch applied inside hose 
without leckage 


Republic P-47 Thunderbolts Equipped 
With Wittek Aviation Hose Clamps 


For Dependable Hose Connections 


On the offensive—with new weapons for allied victory 
EXCEEDS WRENCH 


TORQUE REQUIREMENTS 
—Tested at 118 Ibs 
without failure to any 
ports. 


—P-47 Thunderbolts! These fast firing heavily armored 
high altitude fighters are equipped with Wittek Aviation 
Hose Clamps. Today, as in the past, Wittek Aviation 


Hose Clamps, known as the standard of the industry, 
are being used by the nation’s leading military aircraft 
and engine builders. Wittek Manufacturing Co.,4305-15 
West 24th Place, Chicago. 


WITTEK 


EXCEEDS STRENGTH RE- 
QUIREMENTS—Load of 
2970 ibs. imposed on 
clamp without failure 


Ce ee 


Ct2 
| HOSE CLAMPS 


All tests conducted as outlined in Army Specification 
25529, April 16, 1942, and mode with Wittek 
Type FBCA Hose Clamp and 1-inch ID hose. 
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It's a short, short way to Tipperary 
as the Air Transport Command flies to- 
day. It will be even shorter tomorrow. 

For the hearts and hands now build- 
ing planes to destroy our enemies 
will be turned to the creation of a 
new and better world: 

If you could only sit down and 
talk to the men in the aviation divi- 
sion of B. F. Goodrich, your imagi- 
nation would be stirred by the mir- 
acles which are going to take place 
after this war. 

They'd be able to tell you about 
the weather five miles up and the 
fight they’ve been waging to tame it. 


‘Take it easy, Prince; we’l 
a run in London tonight!’’ 
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They could tell you hair-raising 
stories of what ice did to planes be- 
fore B. F. Goodrich De-Icers were 
developed. 


They could tell you of a type of 
brake (called the B. F. Goodrich 
Expander Tube) which does wonders 
stopping the lightning-fast fighter 
planes we're building today . . . and 
they'd add, ‘“We think your plane-of- 
tomorrow will have this new kind of 
smooth-stopping brake.” 


They could show you tires used on 
bombers, like the 
Flying Fortress, 
that are taller than 





Here are some giant American cargo planes that are 
supplied with B. F. Goodrich equipment! 








a— 


DOUGLAS B-I19 


MARTIN MARS 


l give you 


you are and can absorb the 30-ton 
shock of landing one of these giants. 
You'd recognize the name of these 
tires from your own driving experi- 
ence because it’s “‘Silvertown.” 


These are only a few of more than 
80 natural and synthetic rubber prod- 
ucts which B. F. Goodrich is turning 
out to hasten the day of victory. 
They'll be here after victory, too... 
so the airliner you hop for Europe 
will be that much more comfortable 
—that much safer. 
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Alcoa S.S. Co. 

Allied Theater of Chicago 

Aluminum Corp. of America 

American Airlines 

American Communications 
Assn. 

American Council on Soviet 
Relations 

American Federation of Labor 

American Industries Salvage 
Comm. 

American Locomotive 

Laymen’s National Committee 


Land O’Lakes Creameries, Inc. 
Eastern Railroads 
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Fleischmann Distilling Corp. 
Howard P. Foley Co., Inc. 
Monarch Lines 

Morey Machinery Co., Inc. 
John McShain, Inc. 
Government Security Dealers 


Congress for Industrial 
Organization (C.1.0.) 
General Motors 


Group ‘ 
Chicago & Southern Air Lines, Jones & Laughlin Steel Co. 


Inc. 
The International Nickel Co. 
Briggs Mfg. Co. 
Southern Coal Producers 


ete Sa 0 OD ae 


General Cable Corp. 
Federal Telephone & Radio 


Glycerine & Assoc. Industries 
Liberty Mutual Insurance Co. 


Committee for Jewish Army Atlantic Gulf & West indies 


S. S. Lines 
Autocar Company 
Automobile Mfg. Assn. 
General Electric Co. 


will 


merican Meat Institute 
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Cup & Containers Institute 
Curtis Publishing Co. 
Delaware & Hudson R. R. 
Clarence T. Doty 

Duff's Ginger Bread Mix 


Lite Magazine 


American Radiator & Standard 


Sanitary Corp. 
Anthracite Industries 
Firestone 

ibby‘s 





Baltimore & Ohio R. R. 

Bell Aircraft Corp. 

Barrett & Hilp 

Bethlehem Stee! Corp. 

S. F. Bowser & Co., Inc. 

Minneapolis Star Journal 
American 

The Monarch Machine Too! Co 

National Biscuit Co. 

New York Coffee & Sugar 
Exchange 

Northwestern National Life 
Insurance 

Steel Founders Society of 
America 

Sunset Hills Farms 

Talon, Inc. 

Texas Pre-Fabricated House & 
Tent Co. 

Townsend National Head- 
quarters 

Travelers Insurance Co. 

Vick Chemical Co. 

Willy’s Overland Motors, Inc. 

Wittek Mfg. Co. 

Zenith Radio Corp. 

James Hanley Co. 

American Brake Shoe & 
Foundry Co. 

Pan-American-Grace Airways, 
Inc. 

Glycerine Manufacturers 
Association 

Il Progresso-Italo Americano 

Esquire, Inc. 

Curtiss Wright Technical 
Institute 

Indiana Division of State 
Publicity 

Gunther Brewing Co., Inc. 

American Jewish Congress 

Frauhauf Trailer Co. 

United States Rubber Co. 

Life Insurance Co. of Virginia 

Park & Tilford 

American Oil Co. 

United Mine Workers of 
America 

Home Insurance Co. 

Thos. Leeming & Co., Inc. 

B. F. Goodrich Co. 

Goodyear Rubber Co. 


where does industry need good will 


more than in Washington? 


Institutional 
good will . 


for the advertiser. 


time and post war-planning 


is only $732 a page. 


The Washington 


resented by Osborn, S 


) Metror 
Metror 


iaro, 





public relations 
call this special, war-time 
advertising whatever you wish, it's still 
evident that the purpose fs to gain good will 
That's why so much of 
this advertising has appeared in The Wash- 
ington Post, which gives unmatchable cov- 
erage of the Nation's policy makers. 
produced on this page are the names of 
the 246 national advertisers who placed 
911,646 lines of good will advertising* (equiv- 
alent to 374 full newspaper pages) in The 
Washington Post in 16 months—from Jan- 
uary |, 1942, through April 1943. Your first 
medium in all America for this special war- 


should be The Washington Post. 


if e 
ost 
Eugene Meyer, Editor & Publisher 


Meeker & Co. Geo. D Ciose, Inc., 
tan Sunday Newspapers 


Re- 


advertising 
The cost 





*Total Post national linage Jan.1942-Apr.,1943, was 3,430,036 








Broderick & Bascom Rope Co. india ie. © ot 


Business Week 


Pullman Co. 


Pennsylvania Central Airlines 
Pennsylvania R. R. 


Sonotone Corp. 
York Gazette & Daily 
Owens Corning Fiberglass 
O'Sullivan Rubber Co. 
Union Pacific R. R. 
United Airlines 
United Automobile Workers 
United China Relief 
United Electric Radio & 
Machine Workers 
United Federal Workers 
United Fruit Co. 


U.S. Steel 
Veterans of World War | 


Tide Water Associated Oil Co. 
Tiniker Co. 
Todd Shipyards Corp. 


Transcontinental & Western 
Air, Inc. 

Tri-State Petroleum Assn. 

Southern Governors Conference 

Southern Patific R. R. 


Southern Railways System 
Stogg-Finch Distillers Corp. 
Standard Oil Co. of N. J. 
Stewart-Warner Corp. 
Stillwater Worsted Mills 

Sun Oil Co. 

Sun Valley, Idaho 

Sundstrand Machine Tool Co. 
Jno. H. Swisher & Son, Inc. 
Technocracy, Inc. 


Victory Fund Committee 

Vultee Aircraft Co. 

War Activities Committee of 
Motion Picture Industry 

* c A 

Industry 

Western Newspaper Union 

Westinghouse 

White Motor Co. 

Williams Oil-O-Matic Corp. 

International Harvester 

International Latex Corp. 

International Trucks 

International Tel. & Telegraph 

Thiokal Corp. 


Institute of Life Insurance 
International Business Machine 
Eastern Airlines 





Acme Pattern & Tool Co. 
Afro-American Co. 
Allis Chalmers Mfg. Co. 


Grace Line 
Ernest R. Graham 
Greyhound Lines 


California Packing Corp. 
Calvert Distillers Corp. 
Budweiser 


io C ree Petroleum Industry 
Radio “se + yalanpaag par Philco Radio & Television Corp. 
Railroads Serving Washington Pillsbury Flour Mills Co. 


Jack & Heintz, Inc. 
Jessop Steel 
Continental Oi! Co. 
Crosley Corp. 

P. J. Ritter Co. 

Rock Island Lines 

Royal Typewriter Co. 
Russian War Relief 
Ryerson & Son, Inc. 
Santa Fe R. R. 

Saturday Evening Post 
Schenley Distillers Corp. 
Schlitz Brewing Co. 
Seagram Distillers Corp. 
Seiberling Rubber Co. 
Shelby Cycle Co. 


Carrier Corporation 
Chesapeake & Ohio R. R. 
Chicago, Milwaukee & St. Paul Moran Towing Co. 


R.R. 
Chicago & Northern Lines 
Pan-American Coffee Bureau 
Newsweek 
New Repuolic 
N. Y. Dress Institute 
Wilson Distilling Co. 
Winthrop Chemical Co. 
New Haven R. R. 
Northern Pacific R. R. 
Johns-Manville Corp. 


Canadian Army Officers In The Red Cedar Shingle Bureau 
U.S 


Reichold Chemicals, Inc. 
Montgomery Ward & Co. 
Moore McCormack Lines 


Nash-Kelvinator 

National Association of Mfg. 
National Brewing Co. 
National Carbon Co. 


National Committee to Abolish 
Poll Tax 

National Federation for Consti- 
tutional Liberties 

National Negro Congress 

New Bedford Standard Lines 


National Coffee Dept. of Brazil 


Piper Aircraft Corp. 

Chrysler Corp. 

Citizens Comm. to Free Earl 
Browder 


Allegheny Ludium Steel Corp. 
A.E.F. Veterans 
American Trucking Assn., Inc. 


McGraw-Hill Publishing Co. 


Citizens Emergency Committee Metropolitan Life Insurance 


Reliance Mfg. Co. 
Reynolds Metals Co. 
Rhemm Mf 
Richmond, 
Potomac 
H. J. Heinz Co. 
Henry Valve Co. 
Higgins Industries, Inc. 
Hiram Walker & Sons, Inc. 
Houdrey Process Corp. 
Ilinois Central R. R. 


. Co. 
_ & 


Armour & Co. 

Black & White Scotch 
Bendix Aviation Corp. 
Cadillac Motor Car Division 
Century Distilling Co. 
Chicago Sun 

Louisville Courier Journal 
Del Monte Foods 

Distilled Spirits Institute 
Douglas Aircraft Co., Inc. 











Many New Types Just Released 


© Turm your beam on the steady stream of new SPEED 

NUT shapes and sizes. High-precision production is turning 

them out at machine gun speed. Demand is spreading to 
there and more applications. Why? Because Speed Nuts 
drastically reduce weight and cost. Because they lock on 
screws with a firm spring tension grip that prevents vibra- 
fion loosening. And because they can be applied with a 
speed that breaks all previous records. 

Many self-retaining Speed Nuts are snapped into posi- ~ 
tion for blind location assembly requiring no riveting or _ 
staking. They need not even be touched or seen while “ 
making the attachment. Approved, too, by the U. S. Army © 
Air Forces and the Navy Dept. Bureau of Aeronautics for Z 
most non-structural attachments. Bee 

Write for our new 20-page book No. 185 for complete’ 

. description of our latest developments. 


- 


-TINNERMAN PRODUCTS INCORPORATED 
2086 FULTON ROAD, CLEVELAND, OHIO 


IN CANADA: IN ENGLAND: 
Wallace Barnes Co., Lid., Hamilton, Ontario Simmonds Aerocessories, Lid., London 
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Try to Find a Spot that’s more than 
60 Hours from Your Local Airport! 


No matter where you look on a 
globe today, you won't find a spot any- 
where that can’t be reached in 60 
hours’ flying time from your local 
airport! 


Perhaps you hadn't realized that 
the world had become so small. Many 
Americans didn’t . .. until it was 
almost too late 


They thought of the earth in terms 
of vast distances and natural protec- 
tive barriers. They believed that a 
country “isolated” by two oceans 
thousands of miles wide, had little to 
fear. 


We had made the mistake of look- 
ing at maps in terms of rowboat geog- 
raphy. We learned our mistake when 
the Axis took our own invention, the 
airplane, and taught us the grim fun- 
damentals of aviation geography — first 
over Britain, then at Crete, and finally 
at Pearl Harbor. 


Now we know that to win this 
global war and build a lasting peace, 
we must revise our geographical 
thinking. We are looking at our maps 
more intelligently, and we are drawing 
new maps which show us global geog- 
raphy more clearly. These new maps 
have shadows on them, cast by wings. 
And they show us the world as it 
really is, because of the plane-—a 
clustering of Air-age nations which 
must forever more be close friends or 
close enemies. 


To survive as a nation and to live in 
peace in such a world, we must com- 
pletely understand the simple and 
important truths which our new maps 
so plainly tell us. This means we must 
restudy geography. 


For only then can we fully under- 
stand why supremacy in the air is a 
“must” for America, both for winning 
the war and for securing the peace 
that will follow. 
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On a global projection of the earth, we 
see the nations in their true relationship. 
Alaska (A) is merely a way station on the 
route to Chungking (B) - and Greenland 
(C) an easy stopover on the flight to 
Moscow (D). 











4 | 
Orthographic projection 
Ne longer can we think of Europe, Russia, 
or even China as remote bodies of land 
on “the other side” of the world. 
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One day last year, a Liberator bomber 
flew to London in 400 minutes. On that 
day, the Atlantic was no longer an ocean, 
but a millpond. Even this amazing record 
was beaten several weeks ago when an- 
other Liberator hopped across the “pond” 
in 372 minutes! 





QUICK FACTS FOR 
AIR-MINDED READERS 


Planes designed and built by Consoli- 
dated Vultee cover the entire range, 
from military basic trainers and light 
observation planes to the largest long- 
range bombers and transport planes. 


The Consolidated Vultee Liberator 
bomber hes the greatest speed, bomb 
capacity, and flying range of any 
American 4-engine bomber now in mass 
tt has a range of 4000 miles 
end « service ceiling of 35,000 feet. 


When Anthony Eden visited the U. S. 
recently, he flew over from London in 
the “Commando” - the same Liberator 
bomber in which Winston Churchill 
flew to Moscow and, later, to Casablanca 
and Turkey. 


FREE: Consolidated Vultee is eager to 
@ make whatever contribution it 
can toward a clearer understanding of 
today’s new global geography. 

The well-known cartographer, Richard 
Edes Harrison, has worked with us in 
the preparation of a 32-page booklet 
entitled “MAPS-and how to understand 
them.” This booklet is now available 
and will gladly be sent free on request. 
Simply fill out the coupon below. 


CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


Sen Diego, Cal. * Vultee Field, Cal. 

Fort Worth, Texes ° New Orleans, Le. 
Nashville, Tenn. * Wayne, Mich. * Allentown, Po. 
Tucson, Ariz. * Elizabeth City, N. C. 
Lovisville, Ky. * Miemi, Fla. 
Member, Aircraft War Production Council 





Consolidated Vultee Aircraft Corp. 
P. O. Box 157, New York, N. Y. 

Please send me a free copy of 
the 32-page booklet, “MAPS — and 
how to understand them.” 
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LIBERATOR 4-engine bomber — CORONADO and CATALINA, patrol bombers — P4Y anti- 
submarine bomber — LIBERATOR EXPRESS 4-engine transport — VALIANT basic trainer 


— VENGEANCE dive bomber — SENTINEL “Flying Jeep”— RELIANT navigational trainer 
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Almost two years ago, these and other C-45A Beechcrafts joined the 
C-45s then used by ranking Army officers on National Defense missions 


The Beechcraft C-45 personnel transports were among 

the first twin-engine Beechcrafts to enter the service of 

the Army Air Forces, early in 1940. Equipped and 

appointed much like the commercial airliners and exec- 
utive transports then built by Beech, and almost identical with them 
in design, their purpose was to provide swift, safe transportation for 
command personnel between centers of defense activity. A later version, 
the C-45A, carried camouflage warpaint and special equipment which 
still further broadened its utility. 


The C-45 and C-45A Beechcrafts are now making themselves generally 
useful, both in the United States and in foreign theatres of operation. 
The high cruising speed, low landing speed, high inherent stability, 
sturdiness, and low fuel consumption demonstrated by their civilian 
prototypes are valuable qualities in the types of service now rendered 
by these Beechcrafts. They do their full share as units of the world’s 
best-equipped air forces. 
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Short "Stirlings” 
head for Germany. 


BOMBING GERMANY 


by REX SYDNEY 


Jhe RAF is following a 
definite pattern of destruction 
in its ceaseless pounding of far- 


flung German war industries. 


Royal Air Force calls “pathfinders” 

streak away into the blackout and 
head for the vitals of Hitler’s Fortress 
Europe. Soon, from airports in widely 
scattered parts of Britain, they are fol- 
lowed by great, four-engined bombers— 
hundreds of them—whose crews are con- 
fident that when they reach the target 
area, it will be brilliantly illuminated by 
specially designed flares dropped by the 
pathfinders. 

Anywhere from 30 to 90 minutes after 
the first flares are dropped; the last of 
the bombers is on its way home, the tar- 
get area is in flames and the next morn- 
ing we read of more devastation wrought 
on another of Germany’s industrial cen- 
ters. 

“Duisburg Devastated,” shout the head- 
lines. Or, “RAF Batters Berlin Again.” 
Specific details vary, but usually the 


Grove black-painted planes which the 


impression left is the same: namely, the 
target in question has been levelled, huge 
areas obliterated. Why, then, is it neces- 
sary for the RAF to go back again and 
again to bomb the same areas? 

This question is one which has led 
many to doubt the efficacy of the British 
“saturation raid” policy and to wonder 
whether the proponents of still greater 
intensification of the aerial bombard- 
ment weren’t blind to the realities. Re- 
member, they say, bombing didn’t take 
Madrid; bombing didn’t knock London 
out of the war. 

Royal Air Force sources just smile 
quietly when those and similar questions 
are propounded to them. In the first 
place, they say—and this with a grin— 
the Air Ministry’s communiques describ- 
ing the results of big raids don’t em- 
ploy such strong language as “devas- 
tated,” “obliterated” or even “plastered.” 

















M.A.N, (MASCHINENPABRIEK AUGSBURG 
NURNBERG A.G.) ~ AUGSBURG 





TES. 1/39, 
View from. North East. 
Oo ie we Werbs ante 











Sketch of Diesel plant at Augsburg is typical of charts given bomber crews. 


Then they get down to real brass tacks. 

The first real example of what the 
RAF regards as a saturation raid was de- 
livered when 1,000 bombers attacked 
Cologne early in 1942. Approximately 
1,500 tons of bombs were dropped on that 
hapless Rhine city that night and subse- 
quent daylight aerial reconnaissance 
photography demonstrated that more 
than 600 acres of an important industrial 
section of the city actually had been 


Nazi aircraft plants have a special attraction for RAF bombers. 


devastated. And that last word is used 
advisedly, for the photographs showed 
that nothing but gutted buildings, hollow, 
burned out brick shells remained. 

So widespread was the damage that 
some 200,000 persons had to be evacuated 
in the first two months after the raid. 
But, says the RAF, the 600 acres devas- 
tated constitute only about 10 per cent 
of the city’s entire area, much of which 
is heavily industrial. Even after the 








200,000 evacuees had gone, Cologne stil] 
had about 50,000 of its population left, 
Two hundred fifty factories were de- 
stroyed or damaged. 

“It must be understood,” one RAF man 
said, “that you just can’t literally wipe a 
modern city off the map with a single 
1,000-plane raid. It can’t be done. Yoy 
couldn’t wipe out Washington with half 
a dozen such raids. You could probably 
level a great area, possibly a couple of 
miles in diameter around the Navy Yard, 
or some other strategic section in one 
raid. But the city, as such, still would be 
able to function after a fashion.” 

There, in simple terms, is the reason 
for repeat raids on so many German tar- 
gets. One trip just doesn’t necessarily 
suffice. 

A rather logical question which occurs 
at this point is why doesn’t the RAF con- 
centrate on one Nazi city at a time, raid 
it night after night until the job is done? 
The RAF’s answer to that is just as log- 
ical. Germany’s war machine not only 
is spread over such a wide area that the 
destruction of one city, even in totality 
if possible, would not prove crippling, 
Furthermore, such tactics on the part of 
the British would enable the Germans to 
concentrate their defenses, their night 
fighter planes and antiaircraft batteries 
the minute the RAF singled out a par- 
ticular city for a pasting. 

So the RAF staggers its raids. The de- 
fenders never know where they’re going 
to be hit next. Consequently, they must 


Here the Heinkel factory at Rostock 
bore the brunt of an attack that inflicted heavy damage. Note workmen lining up salvaged planes in center. 
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disperse their strength—a very satisfac- 
tory situation so far as the British flyers 
are concerned. 

[That the Bomber Command is faced 
with a tremendous task in its effort to 
bomb German industry out of the war is 
evidenced by figures given by the New 
York World-Telegram Almanac. Bear- 
ing in mind that the RAF smashed 680 
wcres in Cologne, compare that figure 
with Germany’s total area of 182,471 
square miles (this figure does not include 
Austria and the Sudetenland, which in- 
crease the total to 225,256 square miles. 
The RAF, however, is not simply bombing 
expanses of land. It is concentrating on 
industy and communications—and in in- 
dustry alone, according to the World Al- 
manac, 41.5 per cent of Germany’s total 


The Nazis claimed RAF's raid on Nuremberg damaged only some “cultural monuments.” 


But RAF photo revealed these gutted remains of Siemens Schuckert Electrical Works. 


population is employed. Nearly all Ger- 
man industry must necessarily be con- 
centrated in and around cities for sake of 
efficiency.—Eb. ] 

There are however at least 80 or 100 
German cities which would have to be 
given the saturation treatment because 
of their importance to the Nazi war ef- 
fort, not to speak of the industrial facili- 
ties which do not actually come within 
municipal boundaries. 


This is not meant to minimize the im- 
portance of the raids now being con- 
ducted by the Bomber Command. In 
fact there’s no longer any doubt of their 
tremendous effectiveness. Even the 
Germans admit that the resultant dam- 
age has been heavy. Some observers in 
London have gone so far as to say that the 
stepped-up offensive against the indus- 
trial Ruhr Valley, which began May 16 

(Continued on page 172) 


indisputable proof of a successful operation is this “before and after" series showing the Focke-Wulf aircraft 
factory as it was before the RAF's mass raid on Bremen and as it appeared after the bombs had found their target. 
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Student gets chance to register hits under simulated conditions as enemy aircraft “attacks” from screen. 


Navy is applying science in spec- 
tacular fashion to hasten the training 
of the ever-growing thousands of men 

in its aerial combat teams. At will, it 
turns day into night for pilots learning 
how to fly at night; teaches gunners with 
the aid of “electric bullets” how to knock 
down Zeros with deadly accuracy; and 
navigators how to fly around the world 
before they ever leave the ground. 

All the world knows the brilliant story 
of U.S. Naval aviation’s achievements in 
the early days of the war in the Pacific 
—the Coral Sea, Midway, the Solomons 
—when with a few hundred planes it 
broke the offensive power of the Japa- 
nese Navy. Those achievements, how- 
ever, belonged to seasoned young air- 
men who had had the benefit of leisurely, 
thorough peacetime training under a 
system admittedly one of the best in 
the world. But that was in the days 
when the graduates of the Naval air 
training setup were numbered in the 
hundreds. What of the product when 
the output had to be expanded, first to 
about 12,000 annually and then to the 
present goal of 30,000 a year? 


by STEWART JOHNSON 


Naval aviation students get the feel of real 


flying from their synthetic flight experience 


That was the question the men re- 
sponsible for expansion of the program 
asked themselves. At the outset, the 
answer seemed to lie in a reduction in 
the amount of training given the pilots. 
Instead of each student being schooled 
in the operation of every type of Naval 
aircraft, they began to specialize on one 
type—some learned to be fighter pilots, 
others to fly bombers and so on. Ad- 
vent of war with all its bitter but un- 
mistakable lessons speedily demonstrated 
that while it was all right to specialize, 
all the young flyers needed even more 
training than they had been getting. 
Foreshortened courses accordingly were 
lengthened, pre-flight schools were added 


to give the requisite physical toughness 
to the candidates. Later, so-called flight 
preparatory schools were established, 
adding an additional three months to 
the course in order to better ground the 
students in fundamentals. 

Thus, although the angry maw of war 
was clamoring for pilots and other mem- 
bers of p!ane crews, the time required 
to train them adequately was lengthen- 
ing. What to do? In retrospect, it seems 
only obvious that the Navy should have 
turned to improvement of its training 
methods, making changes which were 
designed, not to shorten the time in- 
volved, but to turn out a better product 
in at least the same time. 





And that is where one of the Navy’s 
most unusual officers enters the picture. 
He is chunky, able Comm. Luis de Florez, 
head of the Special Devices Section of 
the Bureau of Aeronautics. 

In peacetime, Commander de Florez 
is an engineer—one of America’s most 
distinguished, in fact—a builder of gaso- 
line refineries. He can document his 
claim to being the world’s first producer 
of high octane “anti-knock” gasoline and 
is the holder of many patents issued to 
him for all sorts of inventions. During 
World War I, he headed the construction 
and repair aviation instrument section. 
As a matter of fact, de Florez and his 
associates of that day had to design their 
own instruments. They wrought so well 
that some of their designs are little 
changed today 

The Navy called de Florez back to ac- 
tive duty from his consulting engineering 
practice of long standing soon after war 


Gunnery training with student aiming 
his sights at Japanese bomber model. 





Friend or foe? Student focuses recognition 
training estimator on Martin "Marauder." 


broke out in Europe. Vice Adm. John 
H. Towers, then a rear admiral in charge 
of BuAir, sent de Florez to England where 
he studied the aviation training methods 
in use there and not only picked up a lot 
of British ideas for inclusion in the 
Navy’s air training program, but learned 
from aviators at war much more about 
the whole problem. 

It should be explained, too, that de 
Florez is a flyer of experience. He began 
flying in 1912, has owned his own plane 
for years and holds flying status as a 
Naval aviator. He has done much re- 
search and experimental work in the 
aeromotive field, along with his consult- 
ing practice. 

In tackling the problem of stream- 
lining the air arm’s training methods, 
de Florez reasoned this way: 

“Why are we teaching people to fly? 
Primarily to fight the enemy. There- 
fore, flying is just a means to an end. 
There is no substitute for flying so far 
as learning to handle a plane is con- 
cerned, but you don’t actually have to 
fly to learn how to navigate or to shoot 
a machine gun.” 





AN 


An aircraft recognition device couldn't be much more compact than this stereoscopic 


viewer. 


There, in brief, is the basis for the 
Navy’s use of synthetic methods of train- 
ing aerial gunners, navigators, bombard- 
iers and even pilots. By the use of 
cleverly designed devices, the majority 
of them developed in a former automo- 
bile garage in Washington where de 
Florez makes his headquarters, the Navy 
has succeeded in simulating all sorts of 
flight conditions whereby, without even 
leaving the ground, students can get a 
great deal of their instruction in sur- 
roundings identical with what they will 
find in the air. 

“There’s no trick to teaching naviga- 
tion in the classroom,” de Florez says, 
“but by giving student navigators the feel 
of their real job, familiarizing them with 
what it will be like in the cramped quar- 
ters of a big bomber or patrol plane, 
we believe we can reduce the amount of 
time that they will have to spend in 
training flights (which take up instruc- 
tors’ time and tie up vitally needed air- 
planes). It will also minimize the chances 
for mistakes on their part the first time 
they get out on their own. In aviation 
you often don’t get a chance to learn by 
your mistakes and the first time is the 
hardest.” 

To give student navigators this syn- 
thetic training in navigation, the Navy 
now gives them much of their training 
in a device known as the “navigator’s 


Flip lever and a picture pops into sight in three-dimensional perspective. 


cart.” It is a vehicle which, while moving 
about the floor of the classroom, simulates 
the motions of a plane in flight, changes 
of course, speed and so on, all to scale. 
Inside, the student navigator watches an 
instrument panel identical with those of 
a bomber or transport. He has to work 
out his problems in the same sort of 
cramped quarters he will have in a real 
plane and he has to do it with just as 
much speed, for the cart is “flying” all 
the time at the same speed as a plane. 

Familiarity with procedure and accus- 
toming the student to work out problems 
in flight reduce the hazard of the first 
hops and make for instructive skill. 


Student must be able to analyze any 
setting of the dummy instrument panel. 


INSTRUCTIONAL INSTRUMENT PANEL 





Recognition device throws pictures in 
view and adds up the observer's score. 


de Florez is equally confident of the 
skill of the aerial gunners now being 
trained by synthetic methods. 

Instead of relying on skeet shooting to 
teach them to “lead the target,’ Navy 
aerial gunners now step into turrets 
which, although made of wood, look 
identically like the real thing. The gun 
grips and firing mechanism look just as 
real and they have to “walk” the turret 
around in the same way. 

In front of the turret is a motion pic- 
ture screen on which different types of 
aircraft—some enemy, some friendly— 
roar into view from unexpected angles 
and at all speeds. By pressing a but- 
ton, the instructor can illuminate a small 
dot on the screen which races in front 
of the onrushing planes. The dot shows 
the student gunner where he must aim 
if his bullets are to be on a “collision 
course”—that is, whether they will reach 
a given spot at the same time as the 
enemy plane. Gradually, the gunner 
learns to know accurately without seeing 
the dot just how far in front of the 
plane he must shoot in order to score. 
A red light at the side of the screen 
flashes to record “hits.” 

To make the training as realistic as 
possible, the student’s machine gun chat- 
ters just like the McCoy and the sound 
track on the film carries not only the 

(Continued on page 168) 
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Proposed seadromes may make it 
possible to carry a greater payload 


instead of fuel over vast ocean routes. 


prepared to say that the seadrome 

was a practical device. But today, 
hard-boiled business men state that the 
seadrome is economically practical. 
These men, who know so well what 
makes things successful or unsuccessful, 
are backing the seadrome in hard cash. 
For an engineer, whose criterion is “Will 
it work?” it is pleasant to have the busi- 
ness men of his world give an affirmative 
answer to the cognate question, “Will it 


A FEW years ago engineers alone were 


pay?” 

The principle upon which the seadrome 
originally was designed has not substan- 
tially changed. But the general prog- 
ress in aviation, particularly since the 
logistics of air transport has become such 
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By EDWARD R. ARMSTRONG 


The author and his seadrome model, with C. Bedell 








Monro, president of Pennsylvania-Central Airlines. 


a vital factor in the winning of this war, 
brings conclusive proof that, whatever 
the present and future improvements in 
airplane design and performance may be, 
there is one equation to which the sea- 
drome offers the only answer, i.e., it is 
better to carry payload by air than to 
carry gasoline. 

C. Bedell Monro, president of Penn- 
sylvania-Central Airlines, knows that, in 
the operation of his Douglas DC-3 air- 
planes, he can make 1,000-mile non-stop 
flights. But, to make such a flight, he 
must carry some 800 gallons of gasoline 
at take-off. That amount of gasoline 
weighs approximately 4,800 pounds. If 
he puts three stops in his 1,000-mile 
flight, he needs only 200 gallons of gaso- 


The author maintains that seadromes strategically located along a transatlantic air route would increase payloads enormously. 
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line for each take-off, weighing 1,200 
pounds. The total useful load of the 
DC-3 is approximately 8,600 pounds— 
call it 8,000 pounds by allowing 600 
pounds for a crew of three. When you 
deduct a non-stop gas load of 4,800 
pounds from your thus available useful 
load, you have a payload of 3,200 pounds 
—16 passengers with baggage and no mail 
and freight. But, when you deduct only 
1,200 pounds for gasoline from your use- 
ful 8,000 pounds, you have a payload of 
6,800 pounds—an increase of 113 per cent 
—which might include a full complement 
of 21 passengers and 2,600 pounds for 
mail and express. 

In the future I am certain that the de- 
velopment of new fuels, new metals, new 
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Longitudinal cross-section of floating seadrome developed by the author. 


methods of construction and new aero- 
dynamic design, all will contribute to in- 
crease tremendously the size and effi- 
ciency of the transport plane in its load- 
carrying capacity, speed and range. But 
whatever these increases may be, it will 
still be more profitable to carry payload 
than gasoline. For the proposed route 
across the Atlantic, using three sea- 
dromes, it has been calculated that pay- 
loads can be increased by as much as 400 
per cent in such newer, bigger, and more 
efficient airplanes as against their use in 
non-stop flight. 

Pennsylvania-Central Airlines has 
made the first application to the Civil 
Aeronautics Board for a_ transatlantic 
certificate of convenience and necessity 
calling for seadromes as refueling sta- 
tions. They prefer to carry passengers 
and goods, on the credit side of the 
ledger, rather than gasoline, on the debit 
side. Whatever may be the increased ef- 
ficiencies of the airplanes they will even- 
tually use, the increased payload obtain- 
able by using three refueling stops in a 
3,470 mile Great Circle flight between 
New York and London will greatly ex- 
ceed the 113 per cent plus, which applies 
today to the Douglas DC-3 in an ordi- 


nary 1,000 mile overland hop. 

Even if, in the next few years, air- 
planes should be built 200 per cent more 
efficient than the DC-3—and it is a bold 
engineer who envisages more than a 25 
per cent gain in efficiency—there will 
still be the same relative gain in payload 
through splitting the jump into four. 

The commercial possibilities of that 
113 per cent plus are inescapable. I vi- 
sion the time when, with all nations fly- 
ing the Atlantic, there will be from 50 
to 100 flights a day between the two 
great centers of civilization and trade. It 
is not an unreasonable vision. If sea- 
dromes can add better than 100 per cent 
to the gross revenue of a single flight, 
their advantages in such mass transpor- 
tation are more than obvious. 

The gain on such a number of flights 
—or even on a considerably reduced 
number of flights—is such as to make the 
cost of construction, operation and main- 
tenance of the seadromes a thing to warm 
a banker’s heart. We calculate that a 
seadrome adequate to provide safe land- 
ing space for present airplanes and those 
of foreseeable landing requirements, will 
cost about $12,500,000. Three of these 
structures for the North Atlantic route 





The seadrome is moored at only one end so that it will swing and normally always have the landing deck into the wind. 






will thus cost a total of approximately 
$40,000,000. This sum represents about 
the same amount spent on La Guardia 
Field, New York City. A few short years 
ago, this field was considered somewhat 
of a “white elephant” but today is pay- 
ing out on its cost. 

Operation and maintenance of all three 
seadromes, we estimate, will permit 
lower rates to any air operator over the 
North Atlantic route than he now pays 
for ground charges on transcontinental 
routes. A small number of the extra 
passengers carried will readily take care 
of this expense. 

The practicability and safety of the 
seadrome has been a forgone conclusion 
in my mind for a good many years. I 
believe its mechanical feasibility is ad- 
mitted by all qualified engineers. The 
United States Steel Corporation, Lukens 
Steel Company, Belmont Iron Works, 
General Electric Company, John A. 
Roebling’s Sons Co., and others have 
joined with the Sun Shipbuilding & Dry 
Dock Company in sponsoring the design, 
construction and operation of the trans- 
atlantic seadrome system. The principles 
and practices of construction by which 
a landing field can be safely and steadily 
anchored in the Atlantic are derived not 
from tall tales by sailors, but by mathe- 
matical measurements of the waves and 
winds of the Atlantic and the experi- 
mental determination of the stresses they 
exert on any given body exposed to their 
effects. 

The sailor or the layman begins with 
some confusion, because the picture in 
his mind is of a ship battered by waves. 
A ship floats on the surface of the ocean 
where the waves are the most active and 
the energy of their motion is the great- 
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Sketch of seadrome's top deck, showing general shape and disposition of control tower, flight deck runway and service area. 


est. The relatively small size—and the 
great length and draft—of the individual 
buoyancy units of a seadrome structure, 
which support the landing deck high 
above the ocean surface beyond the 
reach of the greatest waves, is such that 
they do not appreciably break up wave 
motion. On the contrary, ships, by their 
size and bulk when under way, do break 
up wave motion. This energy, released 
by the disturbance of the wave, pro- 
duces violent motion in a ship while 
waves encountered by a seadrome are 
undisturbed and go on their way without 
loss of energy and, obviously, produce 
none of the motions of rolling, pitching 
and heaving always associated with ships 
under storm conditions. 

There are two very fundamental char- 
acteristics of seadrome buoyancy units, 
theoretically inherent in the design and 
proved to exist by many experimental 
tests. The first of these—not generally 
appreciated by naval architects—is that 
a buoyant body, similar to a seadrome 
buoyancy unit, may have a considerable 
change in displacement without appre- 
ciable change in buoyancy. A typical 
seadrome buoyancy unit which may have 





a still water buoyancy of 2,186 tons, for 
example, under wave energy conditions 
associated with 30 feet high ocean waves 
will, in any part of the wave, have its 
buoyancy increased to a total ranging 
from 2,203 to 2,212 tons although, as is 
perfectly apparent, the units in the crest 
of the wave have increased and those in 
the trough of the wave have decreased 
their displacement. The 30 foot change 
of water level due to wave motion does 
not, for all practical purposes, change 
the buoyancy of any unit making up a 
seadrome structure. Thus there are no 
forces, released by waves, operating to 
move it. 

The second important characteristic 
associated with seadrome buoyancy units 
is due to the fact that the normal motion 
of water in ocean waves is almost en- 
tirely a vertical up-and-down move- 
ment. While this movement results in 
the transmission of a wave form of great 
energy content, it is one that normally 
does not result in any horizontal trans- 
mission of the water involved in the mo- 
tion. Horizontal motion of wave water 
results only from obstructing the nor- 
mal motions of waves. Ships do this— 


While it would be impossible to moor a surface ship of 65,000 tons in mid-ocean, the seadrome is not subject to such strains. 


seadrome buoyancy units do not; hence 
ships are battered about by waves which 
would leave a seadrome structure un- 
moved and unstressed. Even in the 
highest waves in the open ocean, there 
would be practically no movement per- 
ceptible in a seadrome structure nor im- 
pact force exerted against it. 

In addition, operating further to pro- 
duce a steady structure, the first sea- 
dromes to be built will be over 3,500 feet 
long. This is three times longer than 
the longest ship ever built. But, more 
important, it is some six tirnes longer 
than the great waves of the North At- 
lantic. Its steadiness, even at the sur- 
face, is not dependent upon the unified 
action of a single wave that rolls from 
stem to stern, but upon a number of 
waves acting differently at points 
throughout its length and breadth, com- 
pensating one another. 

The columns on which the seadrome 
deck rests are in three main parts. That 
part which appears above the surface, 
streamlined to permit easy flow of wind 
and wave and supporting the usable 
structure some 70 feet above sea level, 

(Continued on page 176) 
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THE ATA GIRLS 





by Commander PAULINE GOWER, M.B.F. 


Gn trainer or bomber, Britain's women flyers take 
their place with the men in ferrying England's 
aircraft from factory to the RAF service bases. 


It took some time but now women ferry the 
hottest planes in Britain. Here 2nd Officer 
Helen Harrison is ready to fly a “Spitfire.” 


NLY when the war is over will it be 

possible to compute what the Air 

Transport Auxiliary Service has 
meant to the Royal Air Force in time 
and personnel. But we already know 
from figures given by Sir Stafford Cripps 
in the House of Commons that, up to 
September last, the ferry pilots of ATA 
had flown a total of 30,000,000 miles to 
deliver 100,000 aircraft from factory to 
unit. In the nine months since then, the 
volume of deliveries has been mounting 
steadily. 

I am proud that the women who form 
about one-fourth of the total ATA per- 
sonnel, should have played a part in 
this magnificent work. We are not fight- 
ers, and I do not particularly wish to 
see women as fighters; but we feel that 
we are playing as valuable a part in the 
war as if we were. 

Just before the war, Com. Gerard 
D’Erlanger, commanding officer and 
mainspring of the organization—had the 
idea of forming a pool of experienced 
pilots who, for one reason or another, 
were ineligible for the RAF, and plac- 
ing this pool of pilots at the disposal of 
the government in case of the disloca- 
tion of communications. The offer was 
accepted and the ATA was created. 

The expected dislocation did not come 
but the pilots were used for the invalu- 
able work of delivering aircraft to the 
RAF from the factories in Great Britain. 
The original pool of about 20 pilots was 
big enough for the work in the early days 
of the war, but with the fall of France, 
circumstances changed and the ATA was 
told to expand and expand quickly. 

It was no great prescience that orig- 
inally made me urge the inclusion of 
women in the war. It was more a de- 
sire to help in the way I, and a number of 
women I knew, were best fitted to help, 
I had been making a living out of flying 
aircraft for 10 years before the war— 
taxiing, passenger hopping, air show work 








Blonde and British, officers of the Air Transport Auxiliary Service pose for a photo. 


etc.—and I realized that while there was 
no immediate shortage of manpower, the 
time might come when there would be 
such a shortage. 

I had valuable experience when I 
served on the Gorell Committee on Civil 
Aviation in 1937, and acted as a Civil 
Air Guard commissioner in 1938, and I 
believed in the ability of women pilots to 
help. I began to worry Sir Kingsley 
Wood, the Minister for Air at the time. 
I kept at it until, finally, we were ac- 
cepted into the ATA—myself and eight 
others. We were, quite frankly, unpopu- 
lar at the start and we had considerable 
prejudice to break down during the win- 
ter of 1940, when we first wore the neat 
dark blue with the golden wings. 

For the first seven months we didn’t 
bend a blade of grass and now, after 
three years of ferrying millions of dollars’ 
worth of the most valuable aircraft in the 
world on terms of absolute equality with 
the men, we have actually a smaller ac- 
cident rate than they have. That is a 
source of great pride to us and particu- 
larly to me. 

We spent the whole of that first winter 
—and it was one of the most bitter on 
record—ferrying Tiger Moths all over the 
country. We could not have had a more 
severe test. Tiger Moths have open cock- 
pits and a small strip of windshield up 
front. None of us will ever forget the 


Mrs. Ruth Moore tends her 
baby between ferry flights. 


pain of thawing out after such flights. 

To make matters worse, there was no 
accommodation for women at the air- 
fields on the way or even at our destina- 
tions. The women’s services were not in 
the working order they are today. No 
special sleeping or washing or comfort 
facilities—just bleak, cold airfields and 
when we got back to base, we had to lug 
our parachutes one and one-half miles to 
billets! I believe the rigors of that un- 
forgettable winter left its mark on several 
of our band. 

From Tiger Moths, we were promoted 
to Miles Magister trainers and from these 


Author is on right. 


to Miles Masters and Oxfords—but we 
were sternly precluded from flying all 
operational types of aircraft.’ We ac- 
cepted the situation and plugged away 
at our job, confident in our ability and 
that it would be recognized in time. By 
June, 1941, we were allowed to ferry Hur- 
ricanes and Spitfires and by the begin- 
ning of 1942, we were flying Blenheim 
and Wellington bombers. 

Women now fly any one of the 120 dif- 
ferent types of aircraft ferried by ATA 
on precisely the same footing as men and 
we constitute about 25 per cent of the 
total flying personnel. We fly, besides 
Spitfires and Hurricanes, Mosquitoes and 
Hudsons and Typhoons, Halifaxes, Stir- 
lings and Flying Fortresses. First Officer 
Lettice Curtis and Mrs. Fairweather, 
(whose husband is also an ATA pilot) 
fly the heaviest four-engined bombers. 
The others will be trained for the job as 
and when they are required. But at the 
moment, we handle any type of aircraft 
from a Tiger Moth to a Flying Fortress. 

Why shouldn’t we? Flying is not a 
matter of sex but of ability and we choose 
only the best women pliots. That is one 
reason why our accident rate is low. But 
there is another reason, I think. Women 
are either very good pilots or very bad. 
They do not seem to run to mediocrity. 
We can tell quite quickly whether they 
are in the good or bad class. The bad 
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ones do not last with us. With men it 
is different. Some of them stooge along 
as comfortable mediocrities for months. 
As such, all of a sudden, they will find 
themselves and blossom out as brilliant 
pilots. That doesn’t happen with women 
in my experience. 

Of course, it is possible to generalize 
to the extent of saying that women are 
more cautious than men. There is no yel- 
low streak in the women but, simply, 
they do not take foolish chances. One of 
the American girls, Mary Hooper from 
Los Angeles, says it perfectly: “It’s two 
strikes out of three against women, any- 
how, so we are more conscientious and 
more determined not to have anybody say 
‘Just another woman pilot!’ ” 

So we have the pick of the women 
pilots working at the peak of their abil- 
ity. 

I am often told that it must be a very 
dangerous job. In some ways it is, but 
not in the way you might imagine. Enemy 
aircraft form probably the smallest haz- 
ard the ATA pilot has to contend with. 
Since we do not fly armed, our job is to 
deliver our aircraft safely and with as 
little loss of gasoline as possible. So, if 
we should see an enemy aircraft, we 
would get out of the way as quickly as 
possible. 

The hazards encountered in ferrying 


can be divided into our four main groups: 

First, weather. Besides being without 
arms, we are without radio. This means 
that, on a long trip, we are dependent on 
the meteorological knowledge we are able 
to pick up before we start. We cannot be 
radioed sudden changes. Therefore good 
weather information is of first-rate im- 
portance to us. RAF pilots are in con- 
stant touch with their meteorological or- 
ganizations. 

Second, what we call pilot error—the 
human factor. A tired, maybe unfit, pilot 
will make a mistake he or she wouldn’t 
make in normal circumstances. We watch 
our pilots closely for signs of strain or 
fatigue. 

Third, unserviceability of aircraft. This 
was a serious matter in the early days 
when aircraft were being rushed from the 
factories. It is an uncommon hazard now 
that the stream is steady and regulated. 

Fourth, navigational. Barrage balloons, 
artillery ranges and RAF flying schools 
must be avoided. This is done by careful 
plotting at the base and skillful map 
reading by the pilct. 

These are the principal dangers and 
enemy aircraft rarely enter into our reck- 
oning although, of course, most of us 
have seen them—for a split second. Mrs. 
Fairweather was taking off once when she 
passed close to a German plane coming 


Mrs. Ruth Moore, shown with baby on preceding page, chats with ATC cadet before 
taking off. Her husband, an army captain, was killed in evacuation of Dunkirk. 


















































































































in to bomb the airfield she had just left, 
She scuttled off to safety. 

I have often been asked if it is not a 
terrific strain for a woman to fly a Spit- 
fire or a Hurricane. No. Flying these 
fast modern fighters is like flying any 
other type of aircraft and requires no 
more special skill or strength. 

There are no “heroines of the air” in 
our work. 

There is just a flying job to be done by 
people qualified to do it. There are no 
women pilots and men pilots. Just pilots, 

They come from all walks of life and 
when the war is over, they will go back 
to all walks of life. With one or two no- 
table exceptions, they have civil life jobs 
to go back to. Here are a few of these 
jobs: doctor, fruit machine manufacturer, 
watchmaker, bank manager, research 
chemist, caterer, fishmonger, tobacconist, 
chartered accountant, band leader. Na- 
tionalities? We have pilots from every 
corner of the Dominions; Americans, 
Dutch, Czechs, Danes, Chinese and Span- 
iards. Mostly the American women have 
a professional flying background. Kay 
Van Doozer of Los Angeles is delighted 
to admit that she and her friend Edith 
Stearns of Portland, Ore., are nicknamed 
“The Flying Grandmas.” Edith has a 
son of 17 in college. Neither is a grand- 
ma—but they like the name. Kay was a 
school teacher back in 1930, but she has 
been in commercial flying since 1933. 

Roberta Sandoz of Evans, Wash., was a 
flying secretary and a trained sociologist. 
Mary Hooper of Los Angeles was 2 com- 
mercial pilot before she came to us. 

All of these women want nothing more 
than to get back home; but not one of 
them would go if she got her ticket to- 
morrow. They have a job to do—and fly- 
ing over England is a trying job. We 
have no such thing as the shortest dis- 
tance between two points. At least we 
have no such thing as a straight line. 
Balloon barrages form obstructions. 
Schools of trainers are dotted all over the 
place. The path may be crossed by an 
artillery range. Wide detours must be 
made to avoid estuary convoy routes pro- 
tected by ack-ack. So, even the shortest 
journey must be made in a series of zig- 
zag hops along plotted air corridors. 

To add to the difficulties, the ferry pilot 
may have to fly as many as four different 
types of aircraft in a single day. The 
average is about three and they may vary 
as much as from a Moth to a Fortress ac- 
cording to the grading and experience of 
the pilot. 

This grading is done carefully and ex- 
pensively. The first training period quali- 
fies the pilot to fly light single-engined 
types and the second anything up to Spit- 
fires. The third period carries him to 
light twin-engined types. The fourth 
takes in heavy twin-engined and the 
fifth period is for four-engined bombers. 
How long each course lasts depends en- 
tirely on the pupil. 

The rankings take almost the same 
lines. For the preliminary training pe- 
riod, the pilot is rated a cadet. He be- 
comes third officer at his next advance 
and second officer when he begins to fly. 
(Continued on page 98) 
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FLYING 
COURIERS 








Lightplanes of the Cleveland CAP provide war industries with a vital delivery service. 


by GEORGE R. REISS 


The Civil Air Patrol proves its value to the war 
effort by keeping industry rolling on home front. 


ice received its acid tests in the “testing 

laboratory” and those experiments 
proved that it is all it was cracked up 
to be—that it definitely has its place in 
the war effort. Indicative of the proven 
value of CAP was the recent Executive 
Order transferring it from OCD to Army 
jurisdiction. 

One CAP “laboratory” is Cleveland, O., 


Tice Civil Air Patrol’s courier air serv- 


with its conglomeration of important war- 
rushed mills and factories providing CAP 
with plenty of jobs—tough flying jobs re- 


quiring plenty of flying skill, courage, 
initiative and resourcefulness; and CAP 
is paying off Cleveland manufacturers 


with the saving of thousands of man- and 
machine-hours. 

The courier service proved so success- 
ful in industrial areas that it now is be- 
ing extended to other important centers 
in “the war workshop of America”—Cin- 
cinnati, Columbus, Akron, Youngs- 
town, Toledo, and other mid-western 
cities—as rapidly as competent pilot per- 
sonnel can be recruited, suitable air- 
planes rounded up and cash to pay the 
overhead expenses deposited in bank ac- 
counts. 

Cleveland put its CAP’s courier air 
service on a sound financial basis from 
the beginning and made it work. 


Teeming with industries, both large 
and small, Cleveland is the center of a 
325-mile circle within which are Chicago, 
Indianapolis, Dayton, Cincinnati, Louis- 
ville, Pittsburgh, Buffalo and scores of 
smaller cities that have factories doing 
business with those Cleveland plants; and 
it is difficult to maintain constant and 
swift communication between those 
plants which interchange war work. 

Cleveland, too, has a powerful CAP 
organization, with two groups, Group No. 
511 commanded by Capt. Claire W. Grove 
and Group No. 514 commanded by Capt. 
Dwight P. Joyce. The two have a large 
number of planes ranging from two- 
seater lightplanes to five-passenger ships 
capable of 200 m.p.h. or more. 

Many Cleveland CAP pilots are in the 
armed forces, some are flying in the anti- 
submarine patrol, others on border, for- 
estry or pipe line patrol. But that wasn’t 
enough. 

So last fall, the Cleveland CAP groups 
decided to set up the courier service, an 

(Continued on page 116) 


The CAP courier service operates with the efficient dispatch and thoroughness of an airline. This group 


of Cleveland members of the CAP is typical of the organization's personnel throughout the nation. 






















The Douglas DC-4 was quickly converted into a heavy cargo transport and designated the C-54 "Skymaster." 


SKY FREIGHTE 


By WILLIAM F. BONI 


$18,000,000 worth of experimental 

cargo planes for the future, it is a fit- 
ting time to report that the aircraft indus- 
try is meeting our present urgent needs 
for aerial freighters far better than the 
general public has been led to believe. 

During the peak of the Kaiser contro- 
versy, there was a prevalent feeling that 
we were getting no cargo planes at all. 
On the contrary, they were coming off the 
assembly lines in a constant, steady flow, 
at a rate limited only by the amount of 
material and equipment at hand. 

There are seven major plane producers 
in the Southern California area—Consol- 
idated, Douglas, Lockheed, North Amer- 
ican, Vultee Northrop, Ryan and Vega. 
The first three, together with Curtiss- 
Wright in the East, figure vitally in the 
cargo plane program. 

Curtiss is in production on two types, 
the all-wooden Caravan, and the Com- 
mando, largest twin-engined land plane 
yet built. Lockheed, whose main job so 
far has been supplying the Army Air 
Forces and the RAF with P-38 Lightning 
fighters and Hudson and Ventura bomb- 
ers, soon will be in production on the 
four-motored Constellation, a giant whose 
prototype has been successfully test flown. 

But Douglas, peacetime pace-setter in 
the manufacture of airliners, now is war- 
time leader in the manufacture of aerial 
freight carriers. 

Rolling off the Douglas assembly lines 
in the greatest numbers are two military 
adaptations of the familiar DC-3—one 
which the Army calls the C-47, with wide 
eargo door designed to carry heavy cargo 
or airborne troops and used extensively in 
Army maneuvers, and the other the C-53, 
which is primarily a light-freight carrier. 

Exact production figures are withheld 
for obvious reasons. But it can give the 


Nis: that Henry J. Kaiser is working on 


Jhe aircraft industry was quick to adapt itself to 
meeting the Army's demand for cargo aircraft. 


enemy little aid or comfort to know that 
Douglas each month is turning out almost 
as many of these planes as it produced in 
more than five years in peacetime. 

In addition to the DC-3, familiar to air- 
line passengers for many years and now, 
in its AAF camouflage, an almost equally 
familiar sight in all sorts of odd corners 
of the world, Douglas is producing the 
C-54. This, like Lockheed’s Constellation, 
is a four-engined job with the load-car- 
rying capacity of a railway box car. 

Designed fundamentally for economical 
operation the C-54 turned out to have 
been designed so well that its speed ex- 
ceeded the engineers’ estimates by as 
much as 25 m.p.h—a fact they ascribe 
to a lower drag coefficient than that of 
any other U.S. plane with the exception 
of North American’s P-51 fighter. 

The C-54 has other features unusual 
for a plane of its size, the most notable 
of which enable it to land and take off on 
fields of average size. In these days when 
the Army is shipping priority freight all 
over the globe, to many places where air- 


port facilities are nothing to brag about, 
this is a factor of decided value in keep- 
ing operations going. 

One small batch of these C-54’s which 
I was allowed to look over is being turned 
out for a special and laudable purpose— 
to carry the hard-working pilots of the 
AAF’s Air Transport Command in more 
comfort than they’ve been allotted in the 
past. Fitted out with regular airliner 
seats and other accommodations, they 
should be a welcome change from the 
cramped bomber quarters in which the 
ferry pilots have had to make their home- 
bound trips in the past. 

Douglas, like a number of other com- 
panies, also is well past the blueprint 
stage on an even larger cargo plane—all 
specifications secret. This, however, like 
the three types with which Kaiser is to 
experiment, is something for the future. 

What we need now are planes to do the 
job now—and these we are getting to the 
full capacity of materials and facilities on 
hand. 

END 
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A selection of distinctive aviation photographs will 
appear in the section facing this page every month. 
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ALL-PURPOSE 
GOGGLES 


by SANFORD S. LITTLE 


Molded contour-fit frame, carrying plastic lenses, 


is designed for use with oxygen-breathing masks. 


A single, comfortable sponge-rubber frame permits easy replacement 


of plastic lenses for varying use. 


Red lenses (above) precondition 


the eyes for night flying. Clear lenses (right) protect eyes from wind. 


BOUT two years ago, Comm. Leon D. 

Carson, an expert in the field of avia- 

tion medicine, decided that goggles 
were something more than an insignifi- 
cant part of a pilot’s equipment. 

He felt from experiences—for he had 
served aboard several of the Navy’s air- 
craft carriers on duty involving flying— 
that the standard types of aviation gog- 
gles had certain drawbacks. And so he 
set about doing something about it. Dr. 
Carson conceived the idea of a single 
aperture, all-purpose goggle frame em- 
ploying nonshatterable optical plastic 
lens. He called upon experts in the field 
of light for assistance and he interested 
a commercial optical firm, the Polaroid 
Corporation, in his design. 

Today, the Carson type goggles are in 
wide use not only throughout the Navy 
but in many other branches of the armed 
forces. They have been used by Amer- 
ican tankmen operating in Africa. They 
are in use by flyers patrolling over the 
fog-bound Aleutians and the dazzling 
snows of Alaska and Greenland. 


Comm. Leon D. Carson, USN, who 
designed the all-purpose frame. 


The goggle, as developed, has a light- 
weight molded contour-fit frame of soft 
or “sponge” rubber, employing nonshat- 
terable optical plastic lens set into a wide 
aperture, with no nasal or center divi- 
sion. 

But there was no stopping there. Dr. 
Carson wanted his goggles to be truly 
all-purpose. A method was developed 
for obtaining quick and easy replacement 


of plastic lens for varying uses. The 
lens was set into a groove or channel in 
the rubber frame throughout its entire 
circumference and secured by snap fas- 
teners molded into the frame. The plas- 
tic was perforated to receive the post, or 
male member of the snap fastener. 

To secure an air-tight fit about the 
nose, the inside of the frame was pro- 
vided with a specially molded sponge- 
rubber facial contour ridge. In design- 
ing the nasal saddle, care was taken to 
permit a good fit when worn with the 
type of oxygen breathing mask employed 
by the air services. 

Neoprene was added to the rubber 
formula used in making the frame. This 
was intended to prevent absorption of 
skin oil gland excretions and perspira- 
tion by the sponge-rubber, which would 
normally be too porous unless it was so 
treated. 

Just about the time the Carson goggle 
design was in the development stage, the 
question of night vision in the military 

(Continued on page 194) 
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Detroit Builds Warplanes 


by 
CHRISTY 
BORTH 


When clouds of aircraft were 
needed, the automobile indus- 
try rolled up its sleeves and 
turned all its mass production 


knowledge to making planes. 


ww 
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Bomber power rolls off the assembly lines at Buick. 


for “clouds of planes” were choked 

off by Hitler’s motorized might, it sud- 
denly became apparent that the USS. 
aviation industry, great though it was 
in technological pioneering, could not 
alone meet the Axis threat of dominance 
in the air. 

To meet the challenge of a people with 
a black record for diabolical ingenuity in 
mass destruction, it was imperative that 
the American people muster the full 
strength of their great capacity for mass 
production. Americans then turned nat- 
urally to the idea of backing their 
resourceful aircraftsmen with the mass- 
productive might of the automobile in- 
dustry. 

Thus came fulfillment of another of the 
prophecies of the late Brig. Gen. William 
L. Mitchell, who said: 

“If we ever need to go into production 
(of warplanes) on a large scale it would 
be absurd to throw it to the small out- 
fits. You would have to go to some 
concerns like the Fisher Body company 


|" June, 1940, when France’s appeals 








Automobile mass production methods have been adapted to aircraft. 


or the Ford company and have them 
make up on a big-scale operation. That 
is the way that every other country 
does.” 

Up to the time of Hitler’s invasion of 
Poland, the United States had produced 
exactly 30,942 airplanes, including our 
entire production during World War I, 

Goering’s Luftwaffe then contained 
20,000 planes—about two-thirds as many 
as we had produced in a third of a 
century! Our own armed forces pos- 
sessed about 4,000. 

In September, 1940, three months after 
France capitulated, Congress appropri- 
ated funds for the construction of a grand 
total of 18,233 warplanes—or almost as 
many as Hitler had on hand a year be- 
fore. 

Perhaps our negligence in air defense 
stemmed from our belief that in time of 
emergency it would be easy for our mas- 
ters of mass production to whirl! airplanes 
off the ends of moving assembly lines. 

Most of us failed to observe that “mass 
production” is a relative term, with 
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Retrieving and sorting lost rivets was 
the despair of the Fisher Body Division 
of General Motors until these revolving 
drums were developed to sort the rivets. 


y dissimilar quantitative values for 
garettes, tin cans and motor vehicles. 
Another important factor was generally 

overlooked also. Peacetime motor ve- 
hicles, standardized in types, ranged from 
ess than $1,000 to about $5,000 in cost. 
But airplanes for warfare cannot be too 
rigidly standardized and costs may range 
from $10,000 for a primary trainer to 
$350,000 for a four-engined bomber. 
Because we neglected to prepare our- 
selves, we were forced to make a des- 
perate effort to mass-produce warplanes. 
To do so, we had to reconstruct our 
proudest physical possession, the auto- 
mobile industry which had become one 
f the marvels of the modern world. 
The speed with which that industry 
placed itself on a war basis is now gen- 
referred to as “a miracle of the 
age.” Among men responsible 
, the use of “miracle” 
indicates gross ignor- 
mous effort involved in 


preparations launched 





—— 
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So delicate are the gyro horizon and directional indicators built at a division of 
Fisher Body that an invisible speck of foreign matter will throw them out of control. 
All work is done in washed air and the women employees must wear lint-free clothing. 


* * * 


As precious parts are carefully packed in a special shipping container for trans- 
portation from plant of fabrication to plant of final assembly at Fisher Body fac- 


tories, each is held securely by elastic cushions which ral them against damage. 


early in 1940, men, machines and methods 
have been converted into new productive 
batteries for the manufacture of almogt 
$20,000,0000 worth of war material a day, 

Of this accumulation of orders, many 
call for implements of air power. These 
range from 25-ton bombing planes to 
microscopic ball bearings weighing .000144 
ounce each. 

This industry is supplying a large per- 
centage of the total aircraft engine re- 
quirements. Engines in carload lots are 
now being shipped. Ford, Buick, Chey- 
rolet, Chrysler, Continental, Nash-Kel- 
vinator, and Studebaker are making ra- 
dials. Liquid-cooled power plants come 
from General Motors and Packard plants. 

Airplanes are also being manufactured 
by the industry. General Motors is manu- 
facturing planes for the Navy in a co-or- 
dinated group of converted parts plants. 
Airframe sub-assemblies have been com- 
ing from plants of Ford, Chrysler, Hud- 
son, Motor Products, and the body shops 
of Fisher, Briggs and Murray for more 
than a year. 

The linking of the aviation and auto- 
mobile industries stems largely from the 
personal convictions of a few men who 
believed it could and should be done. 
Such a man is Lieut. Gen. William §, 
Knudsen, one-time Ford production chief 
and later head of Chevrolet. 

Shortly after his native Denmark was 
invaded, Knudsen became restless as 
president of General Motors. When 
President Roosevelt summoned him to 
Washington as one of a group of seven 
to take charge of the national defense 
program, as it was then called, he began 
his campaign to convince aviation and 
automobile industry leaders that volun- 
tary co-operation alone could arm the 
nation against the threat darkening the 
skies of Europe. 

At that time Gen. Henry H. Arnold 
was vigorously championing the heavy 
bomber as America’s best hope, though 
most aviation leaders believed in the su- 
premacy of small fighter craft. 

Knudsen shared Arnold’s opinion. A 
master of mass production, he believed 
that, for building fleets of such craft, 
methods of the automobile industry 
would have to be adopted and adapted. 
By October, 1940, he got several hundred 
officials of the Air Forces and the two 
industries together in a meeting. Held 
in Detroit, this meeting was the genesis 
of the Automotive Committee for Air 
Defense. 

Headquarters were set up in a factory 
formerly used to manufacture Graham- 
Paige automobiles. Maj. Gen. James 
H. Doolittle brought the intensely com- 
petitive manufacturers of motor cars to- 
gether, showed them the parts required 
for big bombers and encouraged them 
in their efforts. 

More than 1,500 automotive production 
experts came in to inspect airframe sec- 
tions, endeavoring to learn something 
about what to them was a new under- 
taking. Ford undertook production of 
the Consolidated B-24 Liberator. Chrys- 
ler, Hudson and Goodyear parcelled out 
parts of Marauder bombers between 
them. Fisher Body’s network of body 

(Continued on page 186) 
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PETER MASEFIELD 


Technical Editor, The Aeroplane,” London, England 


With top performance at 30,000 feet, the Republic P-47 outguns 
and outdives the enemy's formidable Focke-Wulf Fw-190 fighter. 


the eagerly awaited Republic Thun- 


Pine’ 1943, marked the appearance of 
derbolt fighter in the battle-skies of 


Europe. Flown by—among others—the 
famous Eagle Squadrons, now with the 
Eighth Air Force Fighter Command un- 
der Maj. Gen. Frank Hunter, the Thun- 
derbolt did not take long to open its ac- 
count. Four of the formidable Focke- 
Wulf Fw-190 fighters fell to the eight .50 
caliber machine guns of the Thunderbolts 
over France within a few days of “going 
on operations.” 

As must be expected in offensive oper- 
ations far into enemy territory, not all 
the Thunderbolts returned. As a result 
correspondents are privileged to describe 
such of their features as will be known 
to the enemy. 

To anyone familiar with the trend of 


British and German fighter design since 
the war began, the Thunderbolt is of par- 
ticular interest. It is the largest, and one 
of the fastest, single-engined fighters in 
the world. It is certainly the fastest air- 
plane ever to have a radial engine. It is 
turbosupercharged and it has heavy ar- 
mament. A close examination of the 
Thunderbolts at their operational stations 
reveals many points of exceptional inter- 
est—some of which must remain re- 
stricted data. 

The version of the Thunderbolt in serv- 
ice at present is the Republic P-47 It 
differs a good deal from the prototype. 
The first thing one notices about it on the 
ground is its enormous size. At the nose 
a tall man finds that he can just peer 
into the air intake at the bottom of the 
oval cowl which encloses the 2,000 h.p. 


18-cylinder engine. As one pilot alighted 
after a flight, an RAF squadron leader 
hung about expectantly. “Is there any- 
thing you’re waiting for?” he was asked. 
“Yes” he said, “they told me she was fly- 
ing fully loaded. I’ve seen the pilot get 
out—but where are all the troops?” 

Seriously—how does the P-47 rate as 
a single-seater fighter? The answer is:— 
very highly indeed—within its specialist 
class. All fighters today are specialists 
and the Thunderbolt is no exception. You 
cannot have a fighter—or indeed any air- 
plane—which will be supreme in every 
category. Any attempt to satisfy all of 
them leads to “a Jack of all trades and a 
master of none”—the bad old “general 
purpose” theory which proved so expen- 
sive in World War I and in the early 
days of World War II. 
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Thus it would not be fair to the Thun- 
derbolt to compare it with, for example, 
the Spitfire, as a dog-fighter. Obviously 
it was not designed as such. But as a 
destroyer of high-flying enemy bombers 
between 25,000 and 35,000 feet the P-47 
is supreme. At those heights it is very 
fast indeed—attaining practically 420 
m.p.h. on the level. Furthermore it can 
outdive any airplane in existence today 
and its battery of eight .50 machine guns, 
all mounted in the wings, are deadly in 
action. 

Naturally such a large and heavy air- 
plane—with a power loading of 7 Ib. per 
h.p. and a span loading of 8.4 lb. per sq. 
ft—must pay for its level flight perform- 
ance in rate of climb. The P-47 is not 
a fast-climber as fighters go today and 
thus uses a fair amount of fuel to attain 
its operating height. But set it at 30,000 
ft. and the world is at your feet—in more 
senses than one! 

For all its size the Thunderbolt is pleas- 
ant to fly. The cockpit is large and com- 
fortable and although visibility might be 
better—a fault common to the Spitfire 
also—there is at least the consolation of 
remarkably complete armor plate protec- 
tion all round and especially behind. 

Of all the controls the ailerons stand 
out for their brilliance—a great tribute 
to the Republic designers. They are both 
powerful and light and, in consequence, 
the rate of roll of the Thunderbolt com- 
pares well with that of any other fighter 
flying today—an important point. The 
Thunderbolt becomes airborne with full 
load at about 100 m.p.h. after a run of 
about 200 yards with flaps slightly down. 
When coming in to land the approach is 
made at about 120 m.p.h. and the machine 


Final assembly line of the Republic P-47 "Thunderbolts." 
fighter, the author believes the "Thunderbolt" is supreme as a destroyer of enemy bombers at 25,000 to 35,000 feet. 


sits down at just over 100 m.ph. Once 
on the ground it remains firmly put and, 
because of the wide track landing gear, 
is easy to control there. 

Thus, to summarize the fighting quali- 
ties of this remarkable machine: — 

At 30,000 ft. it is one of the fastest air- 
planes in squadron service today. 

Its diving speed is very great by virtue 
of its weight. In fact the Thunderbolt 
can outdive the Fw-190 and sc break off 
combat at will. 

Its great weight also reduces its rate of 
climb in comparison with lighter fighters. 

In maneuver its rate of roll is excel- 
lent. The size, speed and high wing load- 
ing of nearly 46 lb. per sq. ft. with full 
load makes its turning circle rather wide. 

The turbosupercharger combined with 
the 18-cylinder engine gives the Thun- 
derbolt its highest performance at about 
30,000 ft. 

The wide fuselage, the relative posi- 
tion of wing and cockpit and the large 
radial cowling tend to restrict the pilot’s 
view in certain directions. 

The eight machine guns have the hit- 
ting power of 2,368 muzzle horsepower— 
which is 26 per cent in excess of that of 
the Fw-190. 

Undoubtedly, in a balanced air force 
the correct tactical role for the Thunder- 
bolt would be as the top layer of anti- 
bomber defenses. Flying at 30,000 ft. or 
more, squadrons of Thunderbolts can 
dive down to destroy fast bombers or 
their fighter escorts, flying at lower levels, 
and can use their speed to get away once 
their ammunition is exhausted. 

In offensive operations the Thunder- 
bolts should be valuable as high cover 
for day bomber formation, diving on the 


enemy fighters which may climb up to 
intercept. In these operations the P-47 ’s 
already have done well. 

The specialist job to be avoided is dog. 
fights at medium altitudes with such swift 
climbers as the Fw-190 and the Zero. 

So much for the tactical angle. Now 
for the technical—insofar as it may be 
described. The history of the Thunder. 
bolt runs remarkably parallel to that of 
the Typhoon which is in much the same 
general category. In fact many of the 
problems met with in developing the 
Typhoon have appeared in exactly the 
same form in the Thunderbolt. 

Design work began in 1937—work op 
the Typhoon began in March of that year, 
Both machines were intended for 2,00) 
h.p. engines: In June, 1938, the designs 
for the Thunderbolt were submitted to 
the authorities of the U. S. Army Air 
Corps. 

At that time the air-cooled motor was 
not looked upon with favor for the new 
generation of fighters and some delay en- 
sued (American and British technical de. 
partments obviously being very muth 
alike). Finally a contract was given, the 
number P-47 allocated and the Republic 
Aircraft Corporation began production at 
Farmingdale, N. Y. in 1941. Alexander 
Kartveli, vice president in charge of en- 
gineering, was responsible for the general 
and detail design. 

Some bottlenecks occurred in the early 
stages of production. Engines and four- 
bladed propellers were in short supply, 
But today the P-47 is in large scale 
production, not only at Republic but by 
Curtiss as well. 

When the Thunderbolt first reached 

(Continued on page 188) 
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by MAURICE 
RODDY 





Illinois’ Governor Green saw this scene of flooded farmland as he made an aerial survey to determine remedial action. 


VIATION in Illinois tamed “Old Man 
A River” so effectively that there was 
not a single loss of life in Illinois that 
could be attributed to the rampant wa- 
ters that recently deluged the Mississippi 
Valley in one of the greatest floods that 
ever swept across the area. With more 
territory under water than in any of the 
other stricken states, Illinois added a 
brilliant chapter to the history of flood 
control through its use of aerial patrols. 
When the Illinois River and its trib- 
utaries started to rise and the first dan- 
ger signals were flashed, Gov. Dwight H. 
Green, former Airman of World War I; 
and Brig. Gen. Leo M. Boyle, adjutant 
general of the Illinois Reserve Militia; 
were flown over the threatened areas by 
Lieut. Col. George C. Roberts, command- 
general of the Illinois Reserve Militia, 
Air Corps. General Boyle then called the 
militia flyers to immediate active duty. 
Within four hours, there were 34 planes 
and 78 flyers operating out of strategic 
bases that comprised a “safety beit” 
around the danger zones. These were 
located at East St. Louis, Cairo, Peoria, 
Charleston, Mt. Vernon, Marion, Harris- 
burg, Jacksonville, DuQuoin and Spring- 
field. Periodic patrols were immediately 
launched which permitted a constant and 
accurate check of flood conditions. 
Civil Air Patrol planes were absent 
during the Illinois aerial flood operations. 
In the recent transfer of the CAP to the 
Army, the military authorities merely as- 
sumed control of CAP operations, but 


Jhe use of flying patrols is credited with having pre- 


vented more widespread damage in a stricken area. 


did not transfer the personnel into the 
armed services. On the other hand, mi- 
litia personnel is part of the present set- 
up of the National Guard and constitutes 
an official branch of the state military de- 
partment. Accordingly, only the militia 
is subject to active-duty calls issued by 


the adjutant general of the state military 
and naval department. While on active 
duty, militia flyers also receive pay in 
accordance with their rank, plus flying 
time allowances at the same rate as in 
the regular Army. 

As authorized by General Order No. 3, 


Narrow dirt road provided sufficient landing area for this one of 34 planes 


maintaining periodic patrols to provide accurate check on flood conditions. 
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issued by General Boyle, the state flyers 
were charged with the following mis- 
sions: 

Search for isolated families, live stock, 
breaks in levees, road washouts, or 
threatened areas. They were also to 
work in close cooperation with the U. S. 
Army engineers, U. S. Coast Guard, lo- 
cal Red Cross chapters and municipal au- 
thorities. Squadron commanders were 
to make reports to group commanders 
who were to coordinate information ob- 
tained with the agencies affected and 
wing headquarters in Springfield. 

Flying more than 12,000 miles daily on 
patrol, the militia flyers were the “eyes” 
for 37,000 rescue workers. Warnings 
flashed from the air permitted reinforce- 
ment of weak spots in the levees. Safe 
evacuation of many towns also was pos- 
sible because of the planes. 

The “cornfield” training of the militia 
flyers paid dividends, because they were 


coe Johnson, Chicago wire chief of the 
United Press, was in command at Jack- 
sonville, 

Highlight of Jacksonville’s operations 
were the landings and take-offs made by 
the militia flyers on roads adjacent to 
the Army engineers’ headquarters at 
Winchester. This greatly speeded the 
emergency flights of the engineers fre- 
quently carried aloft as observers. 

Typical of the pilots on flood duty 
were: Maj. James.Keogh, a Chicago high 
school teacher; Maj. Roscoe Johnson, 
newspaperman; Maj. John Casey, airport 
manager; Capt. Eugene Owens, Chicago 
city fireman; Capt. C. W. Leininger, den- 
tist; Capt. James Butterworth, veterina- 
rian; Capt. Gerald Caraher, hotel oper- 
ator; Lieut. August Kluck, restaurateur; 
and Lieuts. Andrew Bradley and Harvey 
Ross of the sales department of the Stand- 
ard Oil Company of Indiana. 

Militia aircraft used were mainly light- 


Governor Green (left) checks map prior to his survey flight which led him to 


call out the Illinois Reserve Militia for active service 


able to get in and out of fields from 
which regular Army planes could not 


operate. Most of these fields were soft 
and muddy. The Jacksonville and Du- 
Quoin airports, for instance, had previ- 
ously been closed. 

While the Illinois air crews were en 
route to these closed bases, word was 
flashed to the Illinois State Police who 
immediately contacted local authorities 
with the result that, shortly after the ar- 
rival of the flyers, telephone wires and 
lights had been strung, housing and feed- 
ing arrangements completed, and tanks 
of 80 octane gas were at the fields so that 
the planes began operations immediately 
without any delay in vital flood work. 
Commanding officer at DuQuoin was 
Maj. John Casey, supervisor of the Chi- 
cago Municipal airport; while Maj. Ros- 


in the flooded area. 


planes, being flown by their owners. 
Nerve center for aerial operations was in 
Springfield wing headquarters, com- 
manded by Colonel Roberts. Here reports 
were received from flight units in the 
field and distributed to proper channels 
for action. In addition to the regular 
patrols, inspection flights over the area 
were conducted from Springfield and 
medicine and other supplies flown into 
the distressed areas. 

The writer flew on a patrol of the flood 
areas between Beardstown to Cairo. 
Climbing away from the Springfield air- 
port, we headed directly for Beardstown, 
which already had been evacuated and 
placed under military control. Only a 
matter of inches was saving Beardstown 
from inundation as the rising waters 
reached the top of the built-up river 


wall. Trail of seepage water also could 
be seen over the road level of the bridge. 
As we cruised along, we descended to 
within a few feet of the water for closer 
observation. It was extremely difficult 
to determine the original channel of the 
river. 

Only the roofs of hundreds of homes, 
barns and farmhouses were visible. A 
terrific toll in life would have been taken 
had it not been for the advance warnings 
of previous air patrols. In the East St. 
Louis area the waters fanned out over 
wide stretches as they sped to Cairo to 
converge with the Mississippi. As we 
continued flying south we passed sev- 
eral other militia planes out on missions, 
As one returned from patrol, another 
took its place to maintain a constant sur- 
veillance of the area. Approaching Quiver 
Beach we sighted a militia plane that had 
crashed after its engine failed. The pilot 
made his forced landing on some high 
ground and escaped injury. 

After refuelling at Cairo, our next stop 
was at DuQuoin. After a brief pause 
here we took off for Springfield. We 
were accompanied part way by the plane 
of Capt. James Butterworth, who was to 
patrol between DuQuoin and Jacksons 
ville. At Springfield, we learned that 
Captain Butterworth later had com- 
pletely wrecked his plane when his tail 
skid broke during a road take-off. Cap- 
tain Butterworth, who was only bruised, 
had landed on the road to tell a farmer 
of the location of some isolated cattle 
that he had sighted in the flood area. 

In all, there were three millitia planes 
lost, but all crew members escaped seri- 
ous injuries, an excellent safety record 
for more than 12 days of constant hazard- 
ous flying over the flooded areas, 

Back at wing headquarters it is inter- 
esting to glance over some area reports 
which in their brief, terse way have 
logged a thrilling story of aviation’s tri- 
umph over the Illinois, Embarras, Ohio, 
Wabash, Big Muddy and Mississippi Riv- 
ers. Certain Illinois air patrols, inciden- 
tally, also aided rescue workers by mak- 
ing observation flights along the Missouri 
side. 

How close Beardstown came to being 
wiped off the map, for example, is told in 
a brief flash from the 6th Group, oper- 
ating out of Cairo: 

“Break at south end of seawall, Beards- 
town levee. Request engineers be noti- 
fied. Water backing up to bluff. Sec- 
ondary levee in northwest holding. Ap- 
proximately seven army trucks marooned 
on levee and can’t get off. There is also 
a levee break west of Aldridge and res- 
cue work is being carried out in this 
area.” Following receipt of this mes- 
sage, the Beardstown seawall was sand- 
bagged and it held. 

Disaster also was averted when a bad 
slip was spotted from the air about 1% 
miles south of the Big Swan pumping 
station. North of Grand Tower two men 
and a number of cattle were sighted in 
a spot surrounded by water. Rescue 
headquarters were contacted and they 
were picked up by Coast Guard boats. 

New breaks also were observed in the 
Naples levee and 16 new slips were 

(Continued on page 192) 
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DIVE-BOMBING BRAKE 


_An unusual development on a German 


bomber is illustrated with these drawings. 


around bombers. In addition to being a conventional 

level bomber, the Do-217E has been adapted to dive- 
bombing through the use of the novel umbrella-like device 
shown on this page. Based on data and photographs sup- 
plied by the British from captured and shot-down Do- 
217E’s, Julian Krupa, a member of Fiyrne’s art staff, pre- 
pared these illustrations. 

Until the advent of the Do-217E, dive-bombers’ flaps or 
“air brakes” followed a conventional pattern. The standard 
speed-reducing flaps normally found along the trailing edge 
of the wing were simply strengthened and, in some cases, 
modified a little, then used for both dive-bombing as well 
as landings or take-offs. The Dornier flap, however, is used 
only for dive-bombing. When this type of bombing is not 
called for on a particular mission, the whole tail unit can 
be replaced with a standard fuselage tail cone. The brake 
operates on the same general principle as does the para- 
chute. When entering a dive, the pilot can operate the 
bomb doors as well as the tail brake by pushing a button. 


fF sround bo Dornier Do-217E is one of its leading all- 
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CARGO EXPEDITERS 


by PAUL PIERCE 


War cargoes being flown to all theaters 
of operation have been increased due to 
efficient packing and loading of planes. 


machine guns—@they got 20; the fighter 

pilot in North Africa needed 300 ma- 
chine gun bullets—he got 200; the gen- 
eral in China needed three Jeeps—he got 
two. 

Fortunately, all such cases are becom- 
ing things of the past for America has 
organized the greatest air cargo system 
in the world and weapons and supplies 
for our armed forces are flying to the 
world’s battlefronts in record time. Now 
a new factor has entered the picture—a 
group of trained experts who have 
promised to deliver one-third more mate- 
rial by air with no increase in the numbet 
of airplanes. The group is called the 
Air Cargo Research Association, and its 
highly specialized function is the packing 
and loading of cargo aircraft. 


| ES Marines in New Guinea needed 30 


Jack Sheehan, director of research, 
Lockheed Aircraft Corporation, is chair- 
man of the new group. The association 
has gathered experts from airplane fact- 
ories and specialists in crating, loading and 
shipping. Functioning as an advisory 
committee this group is going ahead with 
plans which promise to make air-freight- 
ing far more efficient. 

The greatest problem faced by the Air 
Cargo association is complete utiliza- 
tion of every cubic foot of air cargo 
space. This they propose to accomplish 
by scientific crating and new methods 
of loading. Subcommittees have been 
appointed to handle various phases of the 
project from public relations to the de- 
sign of new loading equipment. 

The Air Transport Command has ac- 
complished many near-miracles in haul- 


ing the goods of war through the skies, 
Pilots will take off with a load of anything 
that can be crammed into an airplane, 
and usually with a lot more than the 
plane was originally designed to carry. 
An instance was the case of an airport 
in Alaska in need of a gasoline tank 
truck. No one could figure how to drive 
a full-sized tank truck through the door 
of a DC-3, but three welders solved the 
problem when they took their torches in 
hand and chopped the truck into sections, 
The pieces were loaded into the plane, 
the welders climbed in and the whole 
shew was flown to Alaska. The torch 
bearers then welded the truck together 
again—and the problem was solved. 
American ingenuity had _ triumphed 
again and everyone was happy. How- 
ever, the Air Cargo association thinks 


Containers designed for air freight wil 
replace unwieldy crates such as is shown 
being hoisted into an Army Douglas C-47. 





skies, 
thing 
lane, 
the 
Ty. 
rport 
tank 
drive 
door 
1 the 
es in 
tions 
ylane, 
vhole 
torch 
ether 


phed 
tTow- 
hinks 


it wil 
shown 
C-47. 





















Typical of dual role being played by airlines is this simultaneous loading 


of a passenger plane and Army transport, both operated by Western Air Lines. 


t can do better. Time, manpower and a 
lot of waste motion could have been saved 
if it had had one airplane into which a 
whole truck could have been loaded. The 
committee on engineering intends to see 
to it that it has such special ships. 

Another bottleneck in air freighting 
that these experts intend to crack is 
transportation between factories, ware- 
houses and the airports where freight 
is loaded into planes. In one particular 
instance a new landing gear was urgently 
needed for a military plane. A cargo ship 
was scheduled to pick it up at an airport 
20 miles from the factory. The landing 
gear was put on a truck, hauled 10 miles 
to a railroad station, packed in a freight 
car, transported a day later to a point 60 
miles away, lost a day being unloaded, 
was again hauled by truck to the airport 
and loaded in the plane. It took almost 
four days to make 20 miles, and then was 
flown 1,800 miles in a little over 12 hours. 
Somebody slipped badly, but the Air 
Cargo Research Association intends to 
find out why such things happen and try 
to eliminate them in the future. 

New as it is, this group already has un- 
earthed some startling facts and figures. 
For one thing they claim their prelimi- 
nary studies reveal that proper packing, 
loading and handling, will permit one- 
third more freight to be flown to our 
fighting men without increasing the 
present number of cargo airplanes. This 
figure was arrived at after a study of 
50,000 air cargo shipments involving more 
than 1,000,000 pounds of freight. Out- 
moded practices wasted 18 per cent of 
the available cargo space, 10 per cent was 
lost in loading and five per cent in cargo 
containers. And it must be remembered 
that this waste also creates a huge drain 
on manpower and equipment. 

The committee found that entirely too 
much lumber was being transported 
along with the freight. Crates, boxes 
and packages designed for surface and 
ocean shipments take up extremely valu- 
able space and do not always provide the 
desired protection. A gyro compass in a 
Square box can take up five times its own 
Space in a plane, weigh 25 pounds too 
much and arrive at its destination a use- 
less broken mass, especially if the plane 
has gone through rough air or has been 


steeply banked a few times during the 
trip. The solution is in packages designed 
especially for air transport with fasten- 
ings inside the plane to secure the cargo. 
The parent group and the committees 
meet regularly to study new findings 
concerning aerial shipping. Their activi- 
ties and the results thereof will be made 
available to the entire industry. 
Although this is a research, rather than 
an operating group, its recommendations 
undoubtedly will be translated into 
action, both by the Army cargo units 
and various civilian and contract com- 
panies flying war freight. In the near 
future there should be such concrete 
results as an educational program for 
cargo handlers and loaders, standardized 
packaging, rigid container specifications, 
new lifting apparatus for loading planes, 
new stowage methods, cradles, dollies, 
etc., and particularly new plane inte- 
riors designed exclusively for cargo with 
fittings to accommodate all types of loads. 
END 


















































Proper methods of lashing down air cargo to prevent its shifting during flight 
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is one of the problems being studied by the new Air Cargo Research Association. 
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LINK 
LADIES 


EW in the annals of wartime aviation training are 
N the “Ladies of Litis,” so-called because they com- 

prise the student body at the Link Instrument 
Trainer Instructors’ School, an important adjunct to 
the Instrument Flight Instructors’ School at the Naval 
Air Station, Atlanta, Ga. The “Ladies of Litis” come 
from all over the U. S. They are civil service em- 
ployees and are enrolled for a two-months’ course in 
the operation of a Link trainer, used by the Army 
and Navy for instruction in flying by instrument. The 
girls who operate the trainers sit at a control desk 
and instruct the pilot by phone, giving instructions 
for various maneuvers. The pilot’s performance is 
recorded by automatic stylus. The Navy’s purpose 
in opening Link trainer operation to women is to 
release able-bodied men for active service. Photos on 
these pages show you “Link Ladies” in action at Litis. 


Huge classroom at "Litis" is known as the "airfield." Note cockpit covers closed on two trainers in line 
at right. These are occupied and pilots are being directed by girls at control tables nearest them. 





Students watch the recording of a Link trainer "flight" by instrument, known as the “crab,” in center of 
table. Every movement of the trainer is accurately registered as a check against pilot's flying ability. 


; . 
j Li tisiss 2 
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A grinning Navy pilot prepares to "take off" on a blind flight, under orders “Link Ladies" teach members of the Waves, 
transmitted by Link operator at table. Girls quickly adapt themselves to job. who in turn replace Navy men as teachers. 
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SURVEY 


by E. COLSTON SHEPHERD 


Editor, "The Aeroplane,"’ London, England 


An English authority reports on the tendency 


for greater speeds i 


tance of speed in air warfare; no one, 

that is, except sailors who allege that 
a fast torpedo-bomber stands a poor 
chance of escaping after a torpedo attack 
because of its wide turning radius. In 
fact the general public is disposed to re- 
gard speed as the main test of quality in 
a fighting airplane. The development of 
air warfare has tended to encourage that 
view, particularly in European opera- 
tions. 

Permission recently granted to describe 
two fast British types means that the 
emphasis on speed has been intensified. 
That falls into line with Germany’s policy 
of relying on speed to make the few 
bombing raids she can afford to under- 
take against Great Britain. She uses 
mostly her Fw-190’s as fighter-bombers. 
The true bombers are engaged elsewhere. 
The Fw-190’s are hard to intercept and, 
because they come in low taking ground 
cover when they can, they are hard for 
the antiaircraft gunners to deal with. The 
fighters which have proved most success- 
ful in shooting them down are the new 
Hawker Typhoons. 

The top speed of the Typhoon is more 
than 400 m.p.h. Its armament is four 20 
mm. cannon. It is intended as a destroyer 
of bombers but, so far, almost all its air 
victories have been against fighter-bomb- 
ers. Speed therefore seems to have paid 
good dividends in home defense. The 
revelation of details of the de Havilland 
Mosquito at about the same time argues 


N« one is likely to question the impor- 


current British aircraft. 


equally the value of speed in offense. 
The Mosquito began life as a day bomber. 
It is in service now as both bomber and 
fighter; and it is faster than any other 
airplane yet in service. 

In form the bomber and fighter models 
are practically identical. As the fighter 
version carries four of its guns sticking 
out from the nose, most people will con- 
clude that the bomber version with its 
cleaner nose is the faster of the two. Thus, 
for the moment, the RAF has a day 
bomber which is faster than any fighter 
which any other air force could set 
against it. Because of its speed, it has no 
defensive armament. It represents an 
ideal at which the Germans made a half- 
hearted shot at the beginning of the war 
—the bomber which cannot be caught and 
therefore need not bother about fighting. 

In applying that theory the traditional 
German thoroughness broke down. Their 
earlier bombers were not fast enough to 
evade the fighters and, lacking arms and 
armor, were easy meat when the Hurri- 
canes got in among them. Since then the 
Germans have sent out no bombers with- 
out a few guns with which to defend 
themselves. (Nor have the British or 
Americans.) The Mosquito breaks new 
ground and introduces a new tactical 
conception which is of particular tech- 
nical interest. Plainly Mosquitoes have 
been lost to the enemy, either by antiair- 
craft fire or fighter attack or both. Other- 
wise so much information would not yet 
have been published about them. Plain- 


ly, too, there can be no fitting of gun ty. 
rets in the Mosquito bomber withoy 
spoiling its performance. 

Nevertheless the Mosquito is in larg. 
scale production. It will be used as, 
day bomber probably as long as the wy 
continues. And as long as it flashe 
across Germany to drop its four 500-} 
bombs on targets we want specially } 
hit, it will remain a challenge to th 
enemy to produce fighters capable of cop. 
ing with it. Presumably therefore, th 
Mosquito must be considered fit for fy. 
ther development. It marks the openin 
of a competition in speed between op 
type of bomber and the fighter whig 
hitherto has usually held the advantag 
If the fast bomber can maintain its lea 
the advantage it will have stolen from th 
fighter will be large. In Germany’s pre. 
ent circumstances it will have a serioy 
effect on the balance between the oppo. 
ing air forces. 

In production Germany has swuy 
away from bombers to give her main a. 
tention to fighters. Logically the choi 
of that policy would seem to be sound 
She expects to stand on the defensive 
She hopes to prolong the contest and de. 
lay a decision. She is conscious of th 
mounting air threat to the Reich. Sh 
understands that an Allied invasion o 
Europe will need the most complete air 
support. Hence the argument that fight. 
ers are her prime need; especially fighter 
on which bombs can be hung for short 
range, light-weight offensive work as th 
opportunity may arise. The fighter sh 
is building in biggest quantity is the Fy- 
190. The Me-109G is appearing in smaller 
numbers. 

Taken as fighters these can offer a fair 
resistance to some of the Allied fighter 
they might meet in action, though th 
newer Spitfires and the Typhoons at their 
best altitudes can be expected to ded 
successfully with both. But neither the 
Fw-190 with its top speed of 390 mph 
nor the Me-109G at 385 m.ph. can h 
much to oppose the Mosquito bomber un- 
less they have the luck to catch it with 
its bomb bay open over the target. These 
two then are not good enough to stop the 
Mosquito. When they turn fighter 

(Continued on page 182) 


One of the war's most versatile types to date, the RAF'’s DeHavilland “Mosquito” is widely used as 
daytime bomber, heavily armed fighter or high-speed reconnaissance plane. It is one of world’s fastest. 
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The large drawing is of the bomber version; the fighter version is shown in the inset. 











You rarely hear about 
these men—unless, of course, you 
happen to mention them to pilots. 


It is then you learn their real value. 


MON KEYS ; 


by HERMAN RUDOLPH 


Army Air Corps, Pvt. John Smith did 

not expect to be called a monkey. 
Far less did he expect to spend 10 hours 
a day studying to earn the title “grease 
monkey,” a name the Army Air Forces 
mechanics accept proudly. But the United 
States’ hope of maintaining a tremendous 
armada of planes depends upon his abil- 
ity, and the ability of hundreds of thou- 
sands of other young men to learn air- 
plane maintenance in a short six months 
of intensive training. 

Between six and 10 mechanics are nec- 
essary to maintain a plane in active serv- 
ice. For example, an air force of 50,000 
planes would require between 300,000 and 
half a million trained men on the ground. 
These ground crews must be ready to 
take charge’ of maintenance when the 
planes are delivered at the Army air 
fields. At one time, trained men in such 
numbers simply were not available. De- 
fense industries, intent upon producing 
the planes, have absorbed almost all the 
available civilian mechanics and the only 
way the Army can service its planes is 
to train its own mechanics from among 
the ground men of the Army Air Forces. 
Time moves too swiftly. In 1941 we 
planned for 50,000 planes and half a 
million mechanics. Now 150,000 planes 


Warn he enlisted in the United States 


are to be produced by 1944, and the num- 
ber of grease monkeys needed for their 
servicing increases proportionately. 

The task would appear insurmountable 
were it not for the great mechanical apti- 
tude of Private Smith and millions of 
other prospective privates coming from 
farms and cities of the United States. 
Private Smith came to Langley Field 
from Texas where distances between auto 
repair stations are great and the ability 
to fix an old jallopy meant the differ- 
ence between walking 30 miles for help 
and getting home under your own power. 
His closest friend at the field came from 
Iowa, where he learned to tinker with a 
second-hand tractor on his father’s farm. 
The Army is finding it has a nation of 
tinkerers to draw upon in building its 
force of airplane mechanics. Tools seem 
to fit naturally in nine hands out of 10. 
The Army also found that the many pri- 
vate schools teaching aviation mechanics 
could be used to supplement the facilitics 
of the large Air Forces schools it had in 
operation. 

Under the Army Air Forces Training 
Command, young soldiers are return- 
ing to their home fields as mechanics 
after their six-month training course at 
a rate which is accelerating so fast that 
Army officials hesitate to attempt exact 
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Backbone of a successful air force is its mechanical maintenance. 


Here Army Air 


Force mechanics learn the intricacies of engine overhaul at Casey Jones School. 


figures. Back in 1938, the Ain 
trained only 2,000 technician At the 
end of 1940, the Army schools and seven 
private schools were producing about 25,- 
000 trained mechanics a yeat that 
time, school facilities had already en 
stepped up all around at a cost 

000,000 with 15 
gaged in the effort 
War Department 

training would be increased s« 

000 mechanics could be trained « 
To do thi I 


it was decided to build new 
Army Schools at 


Corps 


private sc hool 
In April 


announced 


Biloxi, Miss., and 
Wichita Falls, Tex., at a cost of $24,000,- 
000 and to expand existing facilities at a 
cost of $5,000,000. The Biloxi and ich- 
ita Falls schools were expected to train 
20,000 men Although 
these plans included all types of trained 
technical men, the 
monkey provides all but a sm 
centage of the total. 

Just how fast men are being trained at 
this minute, or even at what rate they 
were being graduated last week, cannot 
be revealed. While most of the 
men come from the Army Air 
schools, an appreciable number have been 
trained at various private schools under 


each per year 


maintenance 


grease 


per- 


» trained 
Forces 


contract with the Army to provide the 
instruction set forth and are under the 
supervision of Army technicians 

This speed-up in the production of hu- 
man skill may be confusing to the pub- 
lic, but each student is too intent upon 
his own individual problems in school to 
give thought to the whirlwind of energy 
about him. And since the success of the 
Army Air Forces depends upon the abil- 
ity of each individual to apply himself to 
learning the intricacies of airplane me- 
chanics, it is fortunate that he does not 
become infected with the ever-present 
xcitement 

During his 960 hours of schooling, he 
must skillful as a “trouble 
shooter” that he can tell quickly and 
accurately what, if anything. is wrong 
with any part of a plane. He must learn 
to replace parts that have become dam- 
aged or out of adjustment. He must 
know with certainty whether a plane is 
mechanically perfect for flight or whether 
it should be grounded for repairs. E 
ceeding care and thoroughness must be- 
come second nature to every grease mon- 
key, for in his hands is the fate of pilot 
and plane, not just on rare occasions, 
but many times every day as a routine 


become So 


matter of course. Under the conditiong 
of modern warfare, the grease monkey ig 
proving himself a real hero. He is dis- 
playing the calm courage which enables 
a man to work swiftly and surely under 
extreme danger without the exhilaration 
of personal combat. He has no gun with 
which to fight back at enemy bombers, 
The plane and pilot are his weapon and 
his skill launches them into attack. Day 
after day in Britain, the RAF mechanics, 
in spite of bombing and machine gunning, 
continued to send fleets of planes aloft in 
perfect condition. While the public may 
never hear of them, British pilots swear 
by the courage and dependability of their 
mechanics. ; 

There is a tradition in the United States¥ 
Army Air Forces to the effect that when- 
ever an Army pilot bails out and lands§ 
safely, a name is inscribed on a framed™ 
scroll of honor. Not the name of thes 
pilot, but the name of the man whol 
packed the ‘chute. In the same spirit, 
every time an airplane makes a success- 
ful flight, the names of the mechanics 
who made the flight possible might be 
inscribed on a roll of honor. 

When Pvt. John Smith became a mem- 
ber of the Army Air Forces he had no 
inkling of the vastness of the program 
into which he was stepping, nor the 
growing tradition of which he was to 
become a part. Neither did he realize 
the opportunities which the national 
emergency was opening for him. As- 
signed to Langley Field, he found Army 
life more or less as he had expected: 
uniform, drill, disciplined regularity and 
shooting with an Army .45 caliber auto-@ 
matic. However, he liked being a part® 
of the huge organization and enjoyed 4 
watching the handling of the many types® 
of planes. He learned that there were) 
many branches of the Air Forces to which 
he might be assigned. He had talked 
over with other buck privates the pos- 
sibilities of the photographic section, the} 
communications section, aerial gunnery,§ 
the parachute department and even cleri- 
cal work. 

But the mechanics in their wrinkled§ 
brown swarming over the® 
planes as quickly as they landed, in-§ 
trigued him. He spoke to his superior§ 
officer, not realizing that his interest in 
mechanics had already been noticed. 
Soon after, he passed his Army alpha test 
without difficulty, having had more than 
high school 
work. The days of waiting for an assign- 
ment were made easier by the fact that 
he was given more direct work with the] 
planes, pushing them into place in the 
on the field and even being 
permitted to refuel a few. Finally, the 
assignment came through. He was going 
to the Cas Jones School in Newark, 
N. J. Private Smith with a group of other 
men between the ages of 18 and 30, in- 
cluding a corporal and a sergeant, piled 
into an Army transport plane to fly to 
Mitchel Field, N. Y. The sergeant had 
already served two years of his three- 
year enlistment, but had signed up for 
an additional two years because the Gov- 
ernment, in giving a man an education 
which would cost a civilian between 

(Continued on page 184) 


coveralls, 


the required two years of 


hangars or 






































| A MARINE MASTER TECHNICAL SERGEANT TESTS A GYROPILOT BEFORE INSTALLATION IN A PLANE 











COMPUTATIONS ARE MADE AND MAPS PLOTTED BY AN ARMY PILOT BEFORE A MISSION 








WHILE YOU 
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READ THIS MAGAZINE — 


we'll build ANOTHER AIRACOBRA 


Remember the long, hard, bitter 
months when U. S. Airpower con- 
sisted more of plans than of planes? 


We asked you to believe that from 
our aircraft industry would come 
planes in thousands and tens of 
thousands. We think you deserve 


some good news now. 


How's this: /n the time it takes you to 
read this magazine we'll put another 
Airacobra into the sky. 

Another front line fighter plane. 
" An- 
other concentrated dose of very bad 
medicine for the Axis. 


Another “cannon on wings. 


You'll understand why we can't tell 
you how many hundreds of Aira- 
cobras we'll build this month, how 
many thousands we'll build this year. 


When you lay down this magazine, 
just think it over a 
moment. Another 
deadly weapon in 
the sky—then an- 
other and anoth- 
er and another. 
Morning, after- 
noon, night. Seven 
days a week. 


Summer, autumn, 


winter, spring. 


——s Arracobras for Sd 


Think it over, and join us in a humble 
word of thanks for the skilled and 
willing hands of American workers. 
© Bell Aircraft Corporation, Buffalo 
and Niagara Falls, New York. 


| for victory — 


FUTURE PLANES FOR PEACE 


BELL Z.../ 


PACEMAKER OF AVIATION PROGRESS 








Salute to Memphis... and its post-war future 


High on the Chickasaw Bluffs overlooking the mighty 
Mississippi, stands Memphis historic, colorful, 
truly representative of the romantic river cities of the 
Old South. But considerations other than its charm 
governed our choice of Memphis as the site for addi- 
tional aircraft manufacturing plant facilities. 

Favorable climatic conditions, accessibility of loca- 
tion, adequate supplies of labor, exceptionally good 
electric, gas, and water facilities, enlightened and pro- 
gressive civic and community leadership —all these are 
factors which influenced the location of a McDonnell 
Plant at the Memphis Municipal Airport. 


Details concerning the type and performance of air- 
craft which will soon roll out on our runways—are of 
military necessity, restricted. But you may be sure that 
these aircraft will play an important role in hastening 
the day of victory for America and our Allies. 


That’s our job in Memphis, now. But one day, when 
victory has been won and peacetime transportation is 
resumed, this old river city will become an important 
ocean port—in the Ocean of the Air. Then, we hope to 
add our share to the contributions which Memphis and 
the New South will make to the New World of the Air. 


MSDONNELL Arcuafe Ceporation 


Manupaclurens # PLANES - PARTS: PLASTICS * 


SAINT LOUIS-MEMPHIS * 
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COLOR-CODES ON TUBING FOR DOUGLAS AIRCRAFT QUICKLY INDICATE LOCATION IN PLANE i 
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Vitti, In TUNISIA / 


Curtiss P-40 Warhawks dealt 
their full share of knockout blows 
in the crushing defeat of the Axis 
in Africa. 


In helping to rid the skies of enemy 
fighters, in demolishing air-borne re- 
enforcements, in crippling the move- 


ment of mechanized enemy forces, 
they added another chapter to a 
record which began with the earliest 
days of the war. 


CURTES SxeoW RIGHT 


AIRPLANE DIvIiStONn 


Member: Aircraft War Production Council, East Coast, Inc. 


curtiss WARHAWKS 








AFTER 4 DAYS OF CONTINUAL COMBAT AGAINST THE JAP 
AIR FORCE, WEARY MARINE PILOTS ON WAKE ISLAND HAD 
ONLY 4 GRUMMAN WILDCATS LEFT TO HOLD OFF TOJO'S 
ONCOMING INVASION FLEET TWO PILOTS VOLUNTEERED 
TO ATTACK THE BIG CRUISER FLAGSHIP IN THEIR LITTLE 
SINGLE-SEATER F4F FIGHTERS 
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ROARING THROUGH SPACE THE TWO GRUMMAN i . F 
WILDCATS DOVE TO THEIR FIRST ATTACK WITH ~ 
ALL MACHINE GUNS CHATTERING EACH RELEASED 
TWO BOMBS. ONE OF WHICH SCORED A DIRECT HIT 






BACK AT THE ARMING PITS FOR MORE BOMBS 
AND AMMUNITION, NEITHER PILOT LEFT HiS 
SHIP. AND WERE SOON AGAIN ON THEIR WAY 














DIVING THROUGH SCREEN OF HEAVY TANTISAIRCRAFT FOR FOURTH 
‘ TIME. THE WILDCAT PILOTS SENT HOME LAST OF 8 SUCCESSFUL BOMB 
7 HITS STRAFED THE CRUISERS DECK WiTd MACHINE GUNS 

REPORTED JAP FLAGSHIP BLAZING STEM TO STERN FLAMES 
LICKING AT HER MAGAZINES HER GREW GOING OVERBOARD IN 
HEADLONG CONFUSION THIS PROVED TO BE THE FIRST CAPITAL 
SHIP IN HISTORY SUNK BY SMALL FIGHTER PLANES 







































THEY SAYITS \ 7 IF ITS 
IMPOSSIBLE TO IMPOSSIBLE 
SINK A CAPITAL 4 IT WILL TAKE A 
| SHIP WITH SMALL J LITTLE LONGER, 
COME ON! 


/ Hl, SKIPPER! 
7 THE JAPS ARE 
RUNNING AW 


% SURPRISED AND EXCITED, THE TWO-MAN SQUAD- 
RON OF THE SKIES SENSED IMPENDING VICTORY 


=| AS THEY SAW THE JAP FLEET TURNING AWAY 


IM GOING DOWNSTAIRS * 
AND FAKE A FRONTAL ATTACK 

TO DRAW THEIR FIRE. YOU 

COME IN FROM THE SIDE. 4 


id 


” SKIPPER-GRUMMAN WILDCATS 


PACK MORE WALLOP IN 25 FEET 
THAN A 600 FOOT JAP 


eer, CRUISER-THEYRE TOPS 





IN ANY MANS SKIES! 


QUICKLY OVER THEIR TARGET, THE PILOTS WERE 
SOON IN POSITION FOR THEIR DESPERATE DIVES 


y 4 1. Ve ; 
f ZOOMING AT A PERILOUS ANGLE TO GAIN ALTITUDE 


BABY HITS THE \ 
JACKPOT, SIR! 


REARMING FOR THE THIRD 
TIME, THE WILDCAT PILOTS 
WERE IMPATIENT TO BE OFF 





Carcores of destruction for Tojo, delivered by 
Brewster dive bombers with Curtiss Electric Pro- 
pellers, will make the strong arm Of the Navy felt 
at new long ranges. Thus will our two-ocean fleet 
extend its strength far beyond its doubled tonnage. 


ELECTRIC 


CURTISS 


PROPELLERS 





REPORT 


FROM 


By special arrangement this monthly feature appears simultaneously in FLYING and ‘'The Aeroplane’ London 


fairs of the day, two matters are now 

attracting considerable attention in 
Washington’s commercial aviation circles. 
Both concern present as well as post-war 
policies, and since both must affect Amer- 
ica’s international as well as domestic 
air transport position, they merit discus- 
sion here at this time. Particuarly is this 
so because the United States and Britain 
undoubtedly will be foremost among the 
world’s air carrier nations until such time 
as the others will be able to cope with 
them on anything approaching an equal 
basis. 

Sensing the enormity of aviation’s post- 
war problems and unwilling to be caught 
unprepared for what may come, the 
United States Government some months 
ago created an Interdepartmental Com- 
mittee to study and recommend policies 
with regard to the foreign aspect of the 
international air transport picture. This 
committee and its subcommittee has been 
working hard, and while it is hardly 
ready to make its report, it has neverthe- 
less already come to some very definite 
decisions, 

Unofficial, but apparently accurate, are 
reports that the committee will recom- 
mend that there be no Government own- 
ership of any sort in our international 
airlines set-up, and that as many airlines 
as is consistent with necessity be per- 
mitted to operate our transoceanic air 
routes. Should this latter recommenda- 
tion be accepted, it spells the end of Pan 
American Airways’ virtual monopoly of 
U.S. transocean flying! It will mean that 
American Export Airlines, and the other 
domestic operators who are gaining in- 
valuable transocean experience flying for 
the Air Transport Command, will have a 
new goal for which to set their sights, and 
new incentives for expending invaluable 
research and development work. 

However, one cannot pass over too 
lightly the actual fact that Pan American 
Airways plans to sell 49 per cent of its 
stock to the Government. This would 
make that vast enterprise a quasi-official 
airline which in effect would represent 
the United States in foreign air trans- 
portation. Despite America’s aversion 
to monopolies, as evidenced by potent 
anti-trust laws, there are many advo- 
cates of Government airline ownership in 
high places. And while Pan American’s 
plan and the feelings of some important 
people in the Government cannot be dis- 
counted, there is another factor which 
lends further strength to the theory of 


Wisi from the important military af- 


Government ownership of American flag 
airlines operating abroad. That is the 
fact that the Government already is oper- 
ating the greatest air transport system in 
the world—the Army’s Air Transport 
Command and the Navy’s Air Transport 
Service. The question is whether the 
Government will be willing to turn over 
to private enterprise an operation which, 
as represented by the Air Transport Com- 


M. H. Froelich, author of this article, 
is assistant to the publisher of FLYING. 


mand alone, is larger than all air trans- 
port organizations—commercial or mili- 
tary—in existence all over the world be- 
fore the war. 

This great wartime expansion of air 
transport is being accompanied by a 
vast world-wide development of air- 
ways, communications and airports. These 
could be made available for civilian avia- 
tion needs after the war. Again the ques- 
tion is, “Will the Government make them 
available?” 

Another important point to remember 
is that the Government owns thousands 
of airplanes that can be converted to air 
transport operations—both of the feeder 
and main line type. Just to convey an 
impression of the numbers of these air- 
planes available, it is reliably reported 
that during 1943, the total production of 
the American aviation industry will reach 
a dollar value in excess of 20 billion dol- 
lars. About 2% million persons are now 


engaged in turning out airplanes, and 
almost all of the airplane plants can be 
converted to the production of civil air- 
craft of one type or another. The ques- 
tion here is, “Will the Government sell 
its aircraft as surplus equipment after 
this war as it did after the last?” The 
answer to this undoubtedly holds the 
key to the solution of many of the prob- 
lems concerned with post-war commer- 
cial aviation, 

As long as we're speculating about 
post-war aviation and discussing its 
ramifications, we may as well go another 
step farther and consider the fact that 
the Civil Aeronautics Administration 
contemplates that, before 1950, the U. S. 
may well have 500,000 private, commer- 
cial and military airplanes. This may be 
a “pipe” dream, but it is evident the CAA 
doesn’t think so because it is counting 
on that number in planning future air- 
ways services. Even before 1950, cer- 
tainly as soon as 1945, or even earlier, 
we will see production lots of 100,000- 
120,000 pound aircraft. Such aircraft 
could fly, say between Chicago and New 
York, at an average speed of 250 m.p.h. 
with 15 tons of payload. Compare that 
with the approximately 170-180 m.ph. 
DC-3 workhouse and its 4500-5000 pound 
load for a 1,000-mile flight. 

These are just some of the things that 
must be considered in any planning of 
post-war aviation. There are many others. 

For instance, latest official figures quote 
a flying time of 16 hours from Washing- 
ton to Moscow, Rio de Janeiro, or Istan- 
bul; 10 or 11 hours to London or Paris; 
22 hours to Tokyo; 18 hours to Cairo. In 
such a situation we must make provision 
for the fast shrinking world if we all are 
to enjoy the great benefits that can be 
derived from the commercial and indus- 
trial pursuits of a people at peace. 

Thus, it is heartening to know that an 
Anglo-American group are planning to 
discuss international air policy. Unfor- 
tunately, the group has yet to meet, but 
there is every hope that any difficulties 
or differences will be overcome with the 
least friction and with the greatest dis- 
patch of mutual agreement. 

In this relation, it is also interesting to 
learn from Oliver E. Simmonds, MP., 
and member of the British Joint Air 
Transport Committee who is now in this 
country, that his group also opposes post- 
war monopoly for any British airline. 
Mr. Simmonds also states that the British 
agree at once on an Empire policy for air 

(Continued on page 196) 








The HANDICAPPED 
Do THEIR SHARE 


by VICTOR Overcoming physical disabilities, they 
BOESEN become good and often superior workmen. 


One good arm is all Stanley Shanahan needs to paint camouflage at Lockheed. 


to Gate 35 of the Lockheed Aircraft 

plant in Burbank, Calif., and a group 
of men and women alights holding the 
leashes of guide dogs. Unhesitatingly, 
they buck the tide pouring forth from 
“the graveyard shift,” and disappear into 
the factory. 

In a few moments, guided through the 
labyrinthine aisles and corridors by their 
dogs, these blind workers are at their 
places, helping to build Hudsons and 
Lightnings. 

In the nation’s greatest trial, the blind 
and the lame have rallied to the call for 
manpower and in the airplane factories 
they not only are measuring up to other 
workers in skill and production quotas, 
but are inspiring others by the example 
of their spirit. 

Besides the sightless, the handicapped 
workers include deaf-mutes, men with 
an arm missing, one or both legs gone, 
persons who have lost a hand, a foot, 
who have suffered various other crip- 
pling misfortunes. There are dwarfs and 
workers of extreme age. The collective 
total already is in the thousands and 
there is room for many more. 

The aircraft industry wants all it can 
get who are qualified, not alone because 
of the labor shortage but also because 
they are excellent, and in many cases, 
even superior, workmen. They are moved 
by an intense desire to make good in an 
opportunity long denied them, and the 
feeling of doing something important. 

Edward Williams, one of the nearly 
two dozen blind workers who arrive on 
the bus with their dogs in the morning, 
helps to assemble de-icing equipment for 
Lightning wings. He calls his work “fix- 
ing things up for Hitler.” 

By Williams’ side is Charles Kime who, 
formerly a jig builder, lost his sight in 
an accident. Kime, cheerfully reconciled 
to darkness, says, “Life seems very 
good.” 

Elsie Ronchetti, another of this group, 
shields with tape certain sections of parts 
which are to be painted. Handed her 
first paycheck, Miss Ronchetti happily 
exclaimed: “Now I can cancel that state 
pension!” 

Theodore Bushnell numbers parts in 


Ftc cs each morning a bus pulls up 
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the sheet metal department. Ramona 
Dillavou assembles sway braces for the 
Hudson’s bomb racks. Carl Daggon, 
James McCormick and George Coloris are 
burring roll operators and do sheet metal 
layout and center punching. 

These blind people, who, in the enor- 
mity of their affliction, might seem to have 
reason for indifference, are extraordinar- 
ily concerned with winning the war. 
Clarence Nichols, a former Marine whose 
brother was killed at Corregidor, was 
blinded by a Japanese machine gun bullet 
somewhere in the South Pacific. Today 
he is working in the North American 
Aviation company’s plant at Inglewood, 
manning a parts clearing station. 

I don’t know why I should be washed 
up just because I lost my eyes,” Nichols 
declares. “I’m grateful for this job. The 
harder we work and the more we build, 
the more Japs we'll finish off.” 

On his days cff Nichols dons his old 
and helps to enlist men at the 
nearest Marine recruiting station. 

The many deaf-mutes in the industry 
ikewise are doing themselves credit. Mrs. 
Elsie Gardner, 19-year-old wife of a 
Naval officer, has been without voice 
or hearing since infancy, yet she is 
an expert drill press operator and in- 
spector at Douglas. She wanted to help 
n the war effort and thus give support 
to her fighting husband at sea. 

Douglas officials also point to Scott 
Hutchins, deaf-muted by a childhood ill- 
ess. Young Hutchins, inspired by his 





father to “always paddle your own ca- 
noe,” studied articulation under Grace 
Goodhue, who later became Mrs. Calvin 
Coolidge, and took literal action on his 


f njunction. He became a world 
champion canoeist, paddling such dis- 
tances as New York to New Orleans. He 
holds a responsible job at Douglas. 

A half dozen other deaf-mutes at Doug- 
as are skilled fabricators of assorted 
metal sub-assemblies. 

Roger Minahan, deprived of speech and 
hearing by spinal meningitis, assembles 
cables for Consolidated Vultee. “I am 
thankful to know,” he scribbles on a 
scratch pad, “that some day an American 
pilot will pull one of my cables to dodge 
a Zero or one of Hitler’s mechanical vul- 
tures.” Holder of two university degrees 
and a successful farmer, Minahan is ac- 
tive in his neighborhood’s civilian defense 
medical corps and belongs to a Red Cross 
club. “If I weren’t deaf,” he writes, “I'd 
be an Army doctor, like my dad in World 
War I. My family has fought in all our 
wars to preserve the ideals of America 
as a privilege, not as a duty.” 

tuth Peterson, born deaf, has never 
experienced the world of sound, but she 
is an expert radio assembler at Consoli- 
dated Vultee. She is buying war bonds 
and contributes to the various scrap 
drives. Her entire family including sev- 
eral brothers and sisters, some of them 
similarily afflicted, are active in war 
work 

Ruth Stichter, another of Consolidated 
Vultee’s deaf-mute group, insulates elec- 
trical wiring, finding inspiration in the 
knowledge that “no plane can fly without 
wires.’ She has brothers in the armed 
Services, two of whom fought in the first 

















The expressive gestures of 23-year-old Herbert J. Gerhardt, a deaf-mute, teach 
new aircraft workers in the fastest time ever recorded at Consolidated Vultee. 


Sensitive fingers help sightless Elsie Ronchetti mask off parts areas which must not 
be painted at Lockheed. Elsie's guide dog, Queenie, is under the work table. 
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World War; an uncle who died in the 
Spanish-American War, and both her 
grandparents fought in the Civil War, one 
winning the Congressional Medal of Hon- 
or for continuing to get up and carry the 
colors each of five times he was shot 
down at Lookout Mountain. 

Equally worthy of notice along with the 
blind and the deafmutes are workers bur- 
dened by the many other handicaps that 
befall humanity. In the electrical in- 
stallations department at Douglas is a 
man paralyzed in both legs. An expert 
electrician too good to pass up, he works 
from a chair, wheeled about by plant 
police. 

One-armed George Cooper of Douglas’ 
personnel division photographs and fin- 
gerprints new employes. Cheerful and 
amiable, he is the first man with whom 
the new workers come into contact. 

The one-armed do vigorous work such 
as camouflaging, spray-painting, polishing 
and riveting; and they hold down a wide 
range of office jobs. They are group 
heads, inspectors and dispatchers. 

Men deprived of a leg do mostly bench 
work, of which there is much to be done: 
assembling of instrument panels, electri- 
cal units, cables, radios. They are drafts- 
men, administrators, sorters and checkers. 

Northrop makes it a special point to 
consider all applicants crippled in non- 
industrial accidents and thus are without 
compensation for their disabilities. One 
man, 68 years old, with a homemade peg 
leg, was put to work at sub-assembly. 


This old fellow, who had never earned 
more than 40 cents an hour, learned 
rapidly and now makes 90 cents an hour. 

Many men mustered out of combat 
services with injuries are refusing to give 
up and, like Ex-Marine Nichols at North 
American, are carrying on in the work 
on the home front. John Bellamy, a Naval 
veteran of the Coral Sea, was knocked out 
of action by concussion while manning a 
deck gun and now is serving in the re- 
ceiving department of North American’s 
Dallas branch. Bellamy hopes for anoth- 
er crack at the Japs. A former sailor 
with the same firm, paralyzed in one leg 
by a tropical ailment, is working in the 
filing department. 

No less useful than their younger but 
afflicted cohorts, are the aged. One of 
Northrop’s most energetic sweepers is a 
man of 78. Ralph Hayes at Douglas is 
77. He is a disc grinder, working side by 
side with John Marcoux, 71. This efficient 
pair have developed a special jig for use 
in their work which proved so successful 
that the company put it into general 
use. Hayes, who bowls 250 and golfs in 
the low 80s, is a retired railroader and 
invented the brake shoe now used by all 
American railroads. 

The employment of dwarfs to work in 
tight quarters inaccessible to persons of 
ordinary size, such as wing interiors, is 
no longer a novelty; but many other 
chores are being done by these diminu- 
tive people. Typical is John Pizzo of 
Douglas. Less than four feet tall, John 


C. E. Gann, paint shop foreman at the Inglewood, Calif., plant of North American Avia- 


tion, gives instructions in sign language to Betty Damico, deaf mute paint shop worker. 








is a janitor and maintenance man. With 
a broom cut down to his size, he sweeps 
around and under the jigs and walks 
freely into other low ceilinged places, 
John, who has a six-foot brother in the 
Navy is a circus clown by trade but gave 
up grease paint to take a hand in winning 
the war. “So far as I’m concerned,” he 
says, “the battle of production is the 
greatest show on earth.” 

Handicapped workers are treated the 
same as those of sound body. They work 
the same hours, same shifts and receive 
the same pay. They are advanced at the 
same rate and have an equal chance to 
become leaders in their respective depart. 
ments. They object to special considera. 
tion, for they take a fierce pride in get- 
ting along without help. 

But this democratic policy works both 
ways and the handicapped cannot expect 
to get away with flouting the rules. One 
of Lockheed’s blind men bumped into a 
machine. He escaped injury but it might 
have been otherwise, and investigation re- 
vealed that he had been going about with- 
out his dog. Sighted workers were told 
that they had done him no favor by re- 
fusing to report his infraction, and the 
violator, for his own safety, was threat- 
ened with dismissal if he persisted. 

The only concession made to the blind 
is to provide a pad for their dogs to lie 
upon. The animals slumber patiently at 
the feet of their masters, never stirring 
until the whistle blows or their human 
charges move away. One dog, awaken- 
ing to find his master absent one day, 
tore madly about until he found hin, in 
the washroom. The dogs are fed before 
and after work and even their custom- 
ary walks are renounced during plant 
hours. At the sound of the lunch whis- 
tle, they spring erect and lead their mas- 
ters briskly out into the open and nuzzle 
them out a place to sit down amid the 
other lunchers. 

Most of Lockheed’s blind workers to 
date come from the Hazel Hurst Founda- 
tion at Monrovia, Calif., a home and 
training school for the sightless, closely 
allied with Rotary International. The 
workers owe their employment to Hazel 
Hurst, herself blind, and to the readiness 
of Robert E. Gross, president of Lock- 
heed to give them a trial. First Miss 
Hurst, who trains her own dogs, person- 
ally tried out each job. Then she brought 
in the guide dogs, one at a time making 
about four visits with each animal, to 
teach them the way to their masters’ 
future work place. Within a month of 
the time she telephoned Gross with her 
idea, 13 of her people were working. 

With a pattern in mind, rhythm in their 
fingers and a strong will to make good, 
these quickly became pace-setters and 
the company soon began locking for more 
like them. They were less subject to 
distraction than sighted persons, which 
made for a higher degree of concentra- 
tion. 

“The steady and consistent way these 
blind workers have applied themselves 
has had a stimulating effect on the sight- 
ed workers about them,” wrote C. L. Pel- 
ton, who supervised this initial placement 
test, to Miss Hurst. “My foremen are 
(Continued on page 199) 

















aS= 


the 


zel 
SS 


k- 


ht 








Physicians winnow the wheat from the chaff as future Navy flyers undergo physical examination. 





HE KEEPS THEM FLYING 


by JOHN SCOTT DOUGLAS 


frowned at the ragged take-off of the 

Naval patrol bomber. He was waiting 
when it returned, making a landing that 
almost jarred the crew’s teeth loose. Un- 
obtrusively he fell into conversation with 
the pilot. Hartley was brooding and on 
edge but by a sympathetic attitude and 
skillful questioning Walker learned that 
the flyer’s son had gone to the hospital 
two weeks before with a ruptured appen- 
dix. The telegraph company had in- 
formed Hartley that his message of in- 
quiry to his wife could not be delivered. 

After Lieutenant Walker had spoken 
to the commander of the base, a wireless 
message was immediately dispatched to 
Hartley’s home town. Two hours later 
the pilot was called long-distance from 
there. The big fellow was grinning when 
he bounded into Walker’s office. 

“Say, Jim, they used sulfanilimide and 
the boy’s coming along great. The land- 
lord sold the house Anne was renting 
and between moving and visiting the 
hospital, she’s been so busy, she just 
didn’t have time to write.” 

Following the first good night’s sleep 
in two weeks, Hartley’s take-off the next 
day was something to behold. Prompt 
action had prevented a possible accident 
which might have cost a plane and lives. 


[ Mcowned st th JAMES WALKER 


Jhe flight surgeon has the important responsibility of 


keeping our fighting pilots physically fit for flying. 


Another day a pilot come into Walker’s 
office complaining of fatigue after flying 
a new plane which had had exhaustive 
tests. An examination showed that the 
flyer had absorbed a dangerous quantity 
of carbon monoxide gas. When other 
pilots showed similar anoxemia reactions, 
Walker requested a minute examination 
of the plane. It was discovered that the 
slipstream carried exhaust fumes into a 
retractable-gear socket and by devious 
channels through the fuselage to the 
pilot’s “office.” A slight change in design 
removed the hazard before any accidents 
occurred. 

Lieutenant Robert Lander complained 
to Walker of difficulty in night landings. 
After a series of tests in a darkened room, 
Walker recommended a change of diet. 
Lander was temporarily transferred to a 
training field as a daytime instructor. 
Lander’s faithful adherence to a new diet 


so improved his night vision that within 
six months he was able to rejoin his 
squadron. 

Who is Walker, the big brother of the 
eagle men? He’s a typical flight surgeon. 
A little-known figure who does a big 
job. Perhaps more than any other one 
man, he’s responsible for protecting our 
enormous investment in flying personnel. 

His is the work of selecting trainees 
who will make successful pilots . . . then 
of keeping those men at their mental and 
physical peak. Whether in Army, Navy 
or Marine Corps, the flight surgeon de- 
cides when a man is going stale, when a 
physical or mental defect unsuspected by 
a pilot may cause loss of life and the 
destruction of valuable aircraft. His con- 
tribution to victory is in “keeping ‘em 
flying.” 

The basis of a flight surgeon’s knowl- 

(Continued on page 164) 











76 


YOUR AIRLINE TICKET 


4, ae 


While the party is still on the line, the clerk calls Space controller then copies the data from the 
space control deskman handling the Chicago-New York card and files both in the racks over his desk. 
run and inquires if space is available on any of the As the empty spaces in the racks fill, he knows 
planes. If so, clerk takes passenger's reservation. how his planes are loading, what seats are free. 


es 
oe 


“ 
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A call comes into the main switchboard of the airline This man makes the reserva- Final plane seating lists are 


office from a prospective customer asking for informa- tions for all trips not han- sent to the airport and down- 


tion on planes leaving on the Chicago-New York run. dled by his station by send- town office by this man oper- 


Call is transferred to clerk in reservation section. ing message to right office. ating a teletype sending unit. 
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Joday, as airlines are carrying larger loads than ever before, 
there is need for fault-proof systems of handling the selling 
of tickets. Highly trained staffs are the airlines’ solution. 





Exact time of the call is noted on card (insert) by the A conveyor belt, seen in the photograph to the right, 
clerk when filling it out. When priority passengers carries the filled-out card to the space control office. 
cause the cancellation of non- priority reservations, A space controller or a messenger will then have 
the latest reservations are the first to be cancelled. the card sent to man handling the passenger's route. 





The passenger has picked up his ticket at either the downtown office or The cards filled out by both the 
at the airport. His baggage (he is allowed 40 pounds) is weighed and sent clerk and space controller go into 
to the plane. If two planes are leaving on the trip, he is told which one a file where they are kept for 


his seat is on. Hostess checks him aboard on manifest sent by teletypist. reference for a two-year period. 
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WHITE-COLLAR 
RIVETER 


Here is what happens when an aviation writer gets 




































tired of hearing the clatter of his typewriter. 


The author is a staff writer for a San Diego newspaper, and a FLYING contributor. 




























By 
HAROLD KEEN 


make way for Caspar Milquetoast, 

The timid, white-collared gent 
has forsaken his evening slippers, his 
favorite easy chair, family and friends 
for a rivet gun, a drill, an armful of 
bucking bars and miscellaneous other 
gadgets that would not even have touched 
his curiosity a few months ago. 

His routine of evening leisure has been 
tossed into war’s junk heap, and family- 
life-as-usual has been discarded by him 
for the duration. Caspar has found a 
way to enlist, despite age or family re- 
sponsibilities. He’s helping to build 
bombers. 

Here’s the routine by which many an 
office worker, clerk and salesman is has- 
tening Allied victory. 

On the regular job at 8 to 9 am., off 
at 4:30 to 5 p.m., and home at 5:30 p.m. 
for a quick change into the shabby cloth- 
ing once used exclusively for backyard 
gardening. Then a rapidly gulped meal 
and a swift glance at the family (‘My, 
how Genevieve has grown since I've last 
seen her!”). 

This is followed by a brisk run to the 
corner where he meets the “share-the- 
ride” auto bearing five or six others who 
have been similarly transformed in the 
hectic interlude between jobs. They 
time their arrival at the aircraft plant 
10 or so miles away a few minutes before 
the warning whistle sounds near the close 
of the 6:30 to 7 p.m. lunch period of the 
swing shift “regulars.” 

For four hours Caspar clambers over 
jigs, gunning rivets into sub-assemblies, 
At 11 p.m., dog-tired, he heads for home. 
everyone there is asleep and the house is 
wrapped in a gloomy atmosphere as he 
enters, feeling almost like a stranger. 
And so to bed at about midnight, some- 
times with the rivet clatter still pulsating 
in his ears. 

Thus it has been going, six days and 
nights a week, in our town for some time 
now. For three months I have been fol- 
lowing this timetable in San Diego’s army 
of 3-A Caspars and, frankly, the 14- to 
15-hour days (including transportation 
to and from both full and part-time jobs) 
have been no lark. But the jaded feel- 
ing of overtaxed bodies is submerged by 
the healthiest consciences we ever have 
owned. At last we can look a service 
man in the eye (and wherever you look, 
there’s a service man in San Diego) with- 
out flinching. He doesn’t realize it as he 
looks at you with the unspoken demand 
of why you’re not in uniform, but at least 
you have an inner satisfaction. It’s the 
self-assurance that you’re doing some- 
thing tangible for the war effort. 

My managing editor occasionally—and 
incredulously—has asked whether I was 
still on “that job.” It seemed unbeliev- 
able to him (as in fact, it did to me) that 
a reporter who bruises himself if he 
(Continued on page 102) 
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Moving Workers to Willow Run 


Ford’s Willow Run plant was built in 

a comparatively isolated location to 
make possible a good airfield. But while 
solving the airfield problem, the plant’s 
isolation introduced the equally serious 
problem of transporting workmen. 

Willow Run is three miles from Ypsi- 
lanti, Mich., and 20 miles from Detroit. 
Original plans called for the employment 
of 100,000 workers. 

Where were these men and women to 
come from? Ypsilanti had a population 
of only a few more than 12,000. No large 
reservoir of labor was available except 
Detroit. Surveys soon indicated that 90 
per cent of the workmen must come from 
that automobile center. 

Sufficient housing near the plant to 
care for any considerable number of 
workers was absurd. To create a com- 
munity with 100,000 factory workers and 
their families would be the equivalent of 
building a city and establishing public 
service and other facilities for a minimum 
population of 350,000 to 500,000. Difficult 


[rs many other new aircraft factories, 


by CURTIS FULLER 


enough in peacetime, such a task was 
manifestly impossible with the nation at 
war. 

The only solution, therefore, was to 
transport most of the workers from De- 
troit over distances of from 20 to 30 miles. 
This transportation problem was soon 
seen to be enormous. Only the New York 
Central railroad, with a line between De- 
troit and Ypsilanti, could provide train 
commuter service, and its facilities were 
limited by lack of new rolling stock and 
the volume of rail traffic already using 
the line. 

The only practical solution, therefore, 
was to move the workers by highway. 
This had at least one thing in its favor. 
Detroit workmen are accustomed to driv- 
ing long distances to work by private 
automobile. Detroit has one of the high- 
est incidences of motor vehicle use in the 
country and it is customary for men to 
drive long distances within the city to 
the scattered industrial areas where they 
work. 

But driving within the city of Detroit 


over a network of streets large enough to 
absorb a considerable number of vehicles 
is far different from driving to a single 
plant beyond the outskirts of the city. 
Instead of being dispersed as within the 
city, the roads to Willow Run become a 
funnel, concentrating huge numbers of 
vehicles on highways. The capacity of 
roads is not as large as is commonly sup- 
posed. The practical capacities of ordi- 
nary two-, three-, and four-lane high- 
ways are only about 800, 1,400 and 2,800 
vehicles per hour respectively. 

Even before Willow Run was built, 
highways in the vicinity of the projected 
plant were near their capacity in han- 
dling about 2,500 vehicles per hour at 
peak periods. If to these 2,500 vehicles 
were added an estimated 6,000 to 8,000 
vehicles per hour at the times when Wil- 
low Run’s shifts changed, the biggest 
traffic jams in history would have oc- 
curred. 

The Michigan State Highway Depart- 
ment was aware of this problem and so 
was the War Department. The result 


TJhe baffling transportation problem at Ford's huge bomber plant 


was solved when Michigan state engineers built this super road. 


Michigan's first tri-level crossings permit cars to leave the main higt vay and go directly to plant's parking areas. 














was the start, in the fall of 1941, of one 
of the fastest paving jobs under adverse 
conditions in the country’s history. 

The first step was to improve the roads 
giving immediate access to the plant so 
that its construction could be speeded. 
Existing highways to the plant site at 
that time were unsurfaced and barely 
wide enough for two cars to pass safely. 
These immediate access roads had to be 
built—and fast. 

The state highway department concen- 
trated three-fourths of its entire engi- 
neering staff in this one region. Con- 
struction engineers, bridge engineers, 
right-of-way experts and soil technicians 
were assembled to get work underway at 
a time when highway construction nor- 
mally is ready to cease for the winter. 

Bulldozers, scrapers, shovels, trucks 
and other heavy earth-moving machines 
tossed up grades with amazing speed 
Paving started more than two weeks 
after the close of the regular season for 
pouring concrete. The first series of ac- 
cess road projects in the immediate vicin- 




























ity of the plant was completed by Christ- 
mas, 1941. 

Weather conditions were unfavorable 
throughout the construction period. After 
the earth grades had been constructed 
and rolled they had to be covered with 
straw so as to be free from frost when 
the pavement was laid. Water, gravel 
and sand were heated and calcium chlor- 
ide was added to the concrete mix to 
speed setting. The finished pavement 
was covered with a layer of waterproof 
curing paper, followed by a mat of straw 
or hay two feet thick to keep the con- 
crete from freezing. 

War Department approval for more ac- 
cess road construction came in January, 
1942, and this project too was rushed to 
completion by late summer. 

With the immediate access road system 
well underway, the next step was to pro- 
vide a long-distance highway route so 
that the plant might have an adequate 
supply of workmen when it opened. 

Work therefore was launched on con- 
necting the system of access roads to and 


New expressway was planned to form a link in proposed post-war Detroit-Chicago super-highway. 


Traffic jam on former highway. New expressway cuts 30 minutes from driving time of Detroit round trip. 


from the plant with Detroit. This was 
accomplished by means of the Detroit in- 
dustrial expressway, superhighway 
comprising 16.1 miles of the most modern 
road in America. 

It was opened to traffic in February, 
1943, a few days before the Office of War 
Information announced that “there is no 
longer any talk about Willow Run re- 
quiring 100,000 workers at peak produe- 
tion .. . The consensus of present esti- 
mates of the highest figure needed is less 
than 50,000.” [Robert Stewart, in his af- 
ticle “Will It Run?” Fryrne, May, 1943, 
estimated peak production employment 
at Willow Run would exceed 60,000.—Eb.] 

The Detroit industrial expressway and 
the Willow Run expressway system cuts 
the average driving time from Detroit 
city limits to Willow Run by at least 15 
minutes, even with the wartime maxi- 
mum speed of 35 m.p.h. 

Multiply that 30 minutes saved in a 
round trip by at least 40,000 workers, and 
you have an average of 20,000 man-hours 

(Continued on page 193) 
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hours Copyright, Fiyinec, August, 1943 Focke-Wulf Fw-190 has been reported from the war theaters 
in which the three types are operating. The Typhoon and 
Thunderbolt have been given unusual markings, supposedly 
in an effort to distinguish them from the German fighter. All 
three are shown below to exact scale. When seen together 
in many structural differences immediately become evident. 
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; Hawker "Typhoon™ Republic “Thunderbolt” Focke-Wulf Fw-190 
; Span: 41 ft. 7 in. Span: 40 ft. 95/16 in. Span: 37 ft. 





























FLYING 





NORTH AMERICAN “MITCHELL” 
Medium Bomber 
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PERTINENT Facts: The Mitchell is widely used by the 
U.S. Army (B-25), the Navy (PBJ), the British and 
Russians. It is one of the most popular airplanes in 
the United Nations air forces. It is powered with two 
1,700 h.p. Wright Cyclones, which give it a top speed 
of close to 300 m.p.h. According to RAF sources, its 
range is 2,650 miles at 210 m.p.h., service ceiling is 
25.400 ft. Wing span is 67 ft. 6%: in.; length, 52 ft. 
10'%i6 in.; height, 15 ft. 9%16 in. According to the AAFP, 
gross weight is 31,200 lbs., empty weight 19,524 Ibs, 
Normal crew is five. Standard armament is six .50 
caliber guns. The Mitchell’s first claim to world fame 
came when General Doolittle used it for his raid on 
Tokyo. 


Wuat To Look For: In the bottom view, the Mitchell 
frequently is mistaken for the Dornier Do-217E (see 
“Mistaken Identities,” FLyinc, June, 1943). A mid-wing 
monoplane, the Mitchell has a slightly gulled center 
section and the wing panels appear to droop slightly. 
The wing has moderate leading and trailing edge taper, 
with rounded tips. The radial engines hang well below 
the wing. Note the twin rudders and tricycle gear. 





LOCKHEED “HUDSON” 
Light Bomber 
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PERTINENT Facts: One of the war’s legendary aircraft, 
the famed Hudson started out as an airliner and ended 
up as an extremely versatile all-purpose bomber, sub- 
buster and fighter in the RAF. Still widely used by 
the RAF as well as (comparatively recently) the U.S. 
armed forces, the Hudson is known as the A-29 in the 
AAF and the PBO in the Navy. It has been replaced 
on the production lines by the Lockheed-Vega Ventura. 
The latest version, the Hudson III, is powered with 
two 1,200 h.p. Wright engines. Top speed is 275 m.p.h., 
cruising is 246 and stalling is 70. Range, according to 
“The Aeroplane,” is 2,160 miles at 224 m.p.h. at 10,000 
ft. Service ceiling is 24,500 ft. Gross weight is 18,500 
Ibs., empty weight (according to “The Aeroplane’) is 
12,563 lbs. There are five in the crew and armament is 
seven machine guns. 


WHat To Look For: A mid wing monoplane, the Hud- 
son wing has dihedral, sharp taper on both edges 
and, particularly noticeable, Fowler flaps, the hinges of 
which project behind the wing. Fuselage is cigar- 
shaped, the tail is Lockheed’s famed twin-rudder ar- 
rangement. Landing gear is conventional and retracts 
partially into the engine nacelles. 
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FAIREY “FULMAR” 
Carrier-based Fighter 
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PERTINENT Facts: A converted shipboard fighter of 
Britain’s Fleet Air Arm, the Fulmar originally was de- 
signed as a light bomber in a class similar to that of 
the now-obsolete Fairey Battle. Still in service with 
the FAA, the Fulmar is a two-place fighter, powered 
with a 1,145 h.p. Rolls-Royce liquid-cooled engine. 
Maximum speed is 300 m.p.h., cruising is 250 m.p.h. 
Normal range is 1,000 miles. Wing span is 47 ft. 4 in., 
length is 40 ft., height, 14 ft. 1 in. Gross weight is 
8,688 lbs., empty weight, 6,338 Ibs. Armament is eight 
.303 cal. machine guns. 


Wuat to Look ror: A low-wing monoplane with pro- 
nounced dihedral, equal taper and rounded tips, the 
Fulmar is notable because of its large size. The engine 
installation looks somewhat like that of the Spitfire and 
Hurricane. The fuselage is long and incorporates the 
large “greenhouse” for the pilot and his observer. The 
conventional landing gear retracts, though the tail 
wheel is fixed. 





JUNKERS Ju-52 


Transport 
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PERTINENT Facts: Though one of the oldest types still 
in active use, the Ju-52 is the chief aircraft of its type 
in the German air force. A slow, lumbering, nearly- 
defenseless transport, the Ju-52 has been shot down in 
greater numbers than any other similar type. It is 
powered with three 845 h.p. air-cooled radials. Top 
speed is 207 m.p.h., cruising speed 185 m.p.h., range 
806 miles. One of the best weight-carriers the Germans 
have, the Ju-52 weighs 27,550 Ibs. loaded and 16,320 
lbs. empty. Wing span is 95 ft. 11 in., length, 62 ft.; 
height, 14 ft. 10 in. 


Wuat To Loox For: One of the few tri-motored air- 
planes still flying, the Ju-52 is a low-wing monoplane 
with fixed landing gear. The two outboard engines 
“toe out” considerably. The fuselage is square and box- 
like. An important recognition feature is the Junkers 
“floating” flap and aileron installation which also can 
be seen in the elevator. 











Salvaged P-40 parts went into this novel “taxi trainer” 


cockpit where they learn to taxi “Warhawks.” 


The nose 


at the Curtiss Buffalo plant. Mechanics ride in rear 
wheel prevents nose-overs. The “taxi trainer" can't fly. 


HAVE YOU SEEN? 


This picture, taken at Amchitka, shows Army Air Forces planes 
at bas2. "Lightning" in foreground has no guns in nose, ap- 
parently is equipped with cameras for fast reconnaissance. 


H. M. S. Battler is an American-bull 
escort carrier in Britain's Royal Navy. 
Her 70 officers and 450 men traveled 
from England to Pascagoula, Miss., fo 
take delivery. The Battler is all-welded, 
has a soda fountain and cafeteria. 
She has been in action in the Atlantic, 
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This revealing photograph of a carrier arresting gear at work shows a Supermarine "Sea- 
Man at right is carrier's signalman. 


fire" landing aboard the British carrier "Indomitable. 


>an-built 
al Navy. 
traveled 
Miss., to 
-welded, 
afeteria, © 
\tlantic, 





Two Franklin engines, like those on lightplanes, are installed on this Army 
cargo glider experimentally. Test flights were said to be satisfactory. 





A new adaptation of the RAF Bristol “Beau- 
fighter’ carries a large torpedo in addi- 
tion to four cannon and many machine guns. 















Returning to its African base from a raid on the Heinkel He-!1 1K recently shot down in Africa carried names of two U.S. 
enemy, this RAF Martin "Baltimore" (A-30 in oil companies. The "87" is fuel octane. Shell and Stanavo trade names 
U.S. Army Air Forces) has had its rudder badly are brands abandoned by U. S. companies years ago. Such fuselage 






smashed up by German antiaircraft shells. data are for mechanics so as to insure proper fueling of planes. 
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| Learned About Flying 
From That!—No. 48 


by Lieut. Comm. PAUL PHILIP BARRICK 


Jhe wind sock looked nearly the’ same but it had re- 


versed in a few seconds. The result was disastrous. 


waiting to be shot off. The plane 

was headed into the wind with the 
engine revving up full throttle. I was 
sitting in the rear cockpit waiting for the 
acceleration following the release, while 
up in front sat a student pilot. He was 
a “veteran” of one previous catapulting, 
and he was now going to indoctrinate 
me into the mystic rites of the art. 

There was the usual anticipatory thrill 
of accelerating from a standstill to more 
than 60 m.p.h. in a matter of seconds. 
The long steel track, greased smooth, the 
heavy cable that pulled the plane for- 
ward, the tense crew standing below us, 
the roar of the motor—all are as clear 
to me now as if it were yesterday. The 
plane quivered and vibrated, but many a 
student had flown her that day and there 
was no reason to feel anything but con- 
fident. 

How it happened is clear enough now 
and should have been clear enough then, 
but one doesn’t know all those things as 
a student. On the horizon were some 
rapidly approaching clouds—the line 
squall type accompanying a cold front. 
This should have been warning enough. 
Today they would tell a complete story, 
but then, in our abysmal ignorance, they 
told nothing. The result was a catas- 
trophe for the airplane and near death 
for us occupants. 

The pilot braced his head on the shock 
pad—I did the same. He held the throttle 
firmly, while the signalman on the ground 
below listened to the motor as it revved 
up. Then he lowered his hand sharply, 
and someone pulled the trigger. The pow- 
der exploded in the catapult, shooting 
the plane down the greased track 

It felt like the acceleration of a couple 
of motorcycles. My eyes were pushed 


W:: were. sitting high on a catapult, 


back in their sockets and my arms felt 
like lead. Literally, we were powerless to 
move a muscle, and could only wait for 


the terrific acceleration to subside before 
taking charge of the plane. Hopefully we 
waited, praying that all the tabs were set, 
the motor would hold and the’wind keep 
up. Little did I know! 

As the plane rushed down the catapult 
everything blurred, but the plane seemed 
to know what to do with a couple of 
green students! When the truck reached 
the end of the track, the plane slid off 





Commander Barrick may have thought he was 
going to be a teacher when he got out of 
Eastern Illinois State College with an edu- 
cation degree in 1934 but the following year 
found him at Pensacola and since then he's 
logged 2,500 hours for the Navy. He is now 
on assignment to the Bureau of Aeronautics. 











smoothly. The truck jammed against the 
hydraulic shock absorbers and stayed 
on the catapult. The plane went on, to 
become airborne as the churning prop 
bit the air. 

At the end of the catapult we had 
probably 55 knots, and the pilot eased 
back on the stick. I felt the nose come 
up into a stall, but at that moment we 
seemed to “get going” and the plane 
lurched forward, to finally get flying 
speed and a normal cruising attitude. 
The acceleration diminished, my arms be- 
came free—and I looked around. We 
were flying! From zero to 60 knots in 60 
feet—something new in the way of a 
thrill. 

But the thrill of the day was yet to 
come. Those little dark clouds on the 
horizon were storming down on us, and 
between the time they were first noticed 
and the moment the powder was fired, 
they arrived at the bay. Had we known, 
or had we been aware of the phenome- 
non, we would have realized that a wind- 
shift accompanies the passage of a cold 
front. Often this line may be several 
hundred miles long, accompanied by little 
squalls called line squalls. Sometimes 
they are severe thunderstorms, while oth- 
er times they may be merely at intervals 
along the line. But the passage of the 
cold front over the ground previously 
heated by the warm front causes con- 
vection currents. Moreover, the body of 
air itself is in the shape of a huge bulge, 
which causes a sudden shift of wind. 

This wind shift, as we found to our 
chagrin, can be anywhere from 90° to 
180°. Usually it will change only 90°, 
say from south to west or from west to 
north. It may occur within 30 to 60 sec- 
onds, and the velocity may vary from 20 
to 75 m.p.h. 

As we made the first turn a change oc- 
curred on the surface of the water. The 
ripples in the bay died down and so did 
the wind streaks on the water, those in- 





valuable aids to all flyers. The wind sock 
near the catapult hung limp, and the 
smoke from the overhaul shop no longer 
blew downwind. 

As the O3U-3 made its downwind leg, 
or what had been downwind just a mo- 
ment before, neither the pilot or myself 
noticed the change. For a few seconds 
there was a wind from the south—then no 
wind at all—and we continued to circle 
the bay. As we made the crosswind turn 
another change occurred that nearly re. 
sulted in our early demise. 

The wind sock picked up—but this time 


from the north! The wind shift line had. 


crossed the bay and with a velocity of 20 
to 25 knots. It was so abrupt, so rapid 
and complete, that it was almost unno- 
ticeable. The wind sock, now standing out 
as before, looked no different, and neith- 
er the pilot nor myself noticed the change, 

Gathered around the catapult was a 
group of anxious men. They, of course, had 
felt and seen the wind change. Immedi- 
ately they tried to warn the seaplane, 
but unless you know how busy a pilot can 
be coming in for a landing it is diffi- 
cult to understand just how hard it is to 
get his attention. 

The landing speed of an O3U is prob- 
ably not far from 50 knots—about 57 
m.p.h. The wind was nearly 30 knots, or 
about 35 m.p.h. That meant a landing 
speed of 92 m.p.h. downwind. The dif- 
ference may be appreciated better by fig- 
uring that our upwind landing speed 
would have been about 22 m.p.h., a speed 
more nearly that for which the pontoon 
was designed. Water, upon impact at 92 
m.p.h., is about as yielding as the deck 
of a battlewagon or a slab of concrete, 

The pilot closed his throttle and com- 
menced the gliding turn for the bay. Our 
speed was beginning to be noticeable, and 
I wondered why the shoreline crept up 
so fast. We seemed to be covering ground, 
(or rather water) at a prodigious rate. A 
glance at the airspeed indicator served to 
reassure that the glide was correct: about 
65 knots. But the water was slipping by 
with what seemed to be a faster rate 
rather than usual. 

We kept losing altitude, and as both the 
pilot and myself assumed the wind to be 
unchanged, neither of us checked the 
wind sock. That was lesson number one: 
always check the sock, or wind tee, re- 
gardless. The wind streaks in the water 
would have warned us had the change 
been 90° or so, but as it was the wind 
streaks were north and south, just as we 
had taken off. 

At about 50 feet the pilot broke the 
glide. I glanced down at the water, which 
was going by with the speed of a stream- 
lined limited. Still it seemed as though 
we could slow down, and the pilot eased 
back on the stick. The nose came up, 
and the plane commenced to stall. The 
airspeed dropped off to 55 knots, and still 
we sailed over the waves. To our pro- 
found surprise (because it looked as 
though our speed were far above the 
stall) we came down with a crash. 

That was the next to last thing I re- 
membered. I recall the plane shot off the 
hard, unresilient water like a stone that 

(Continued on page 195) 
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Message on the Fly! 


“CY END ammunition immediately!"’—a typical wartime message 

that often can’t be sent by radio for fear of enemy detection. 
This is where the Piper L-4 “‘Grasshopper” renders a real service. 
By following the method pictured above, the Piper L-4 swoops 
down, picks up the message on the fly with a hook and speeds it to 
headquarters. This is but one of many wartime uses of the Piper 
L-4. The development of these uses will result in a finer peacetime 
Piper Cub for you. 


FREE BOOKLET ON HOW TO FLY. Send today for your copy of “You, Too, Can 


Fly!” If you also want the full-color Piper catalog, enclose 10c in stamps or coin for 
postage-handling. Piper Aircraft Corporation, Dept. PA83, Lock Haven, Penna. 











































Life- 
Savin 
Fish . 


By 
ROBERT GORDON 


ISH is food and drink. This simple 
Pisc will save the lives of scores of 

castaway American flyers before the 
war is won. Realization of it earlier 
might have saved some now dead. 

Today there is no longer an impassable 
gulf between the fish in the sea and the 
downed airman, floating in his rubber 
boat. It is being bridged by emergency 
fishing equipment which has been made 
standard with the armed forces. 

New fishing kits are being installed in 
all rubber boats and on all life-saving 
boats carried aboard aircraft and ships. 
The kits come in two sizes, the larger for 
life boat use. Both hold lifesaving lines, 
lures and equipment in the separate 
compartments of halter-like aprons which 
can be worn to prevent the fishing tackle 
from being lost. 

Instructions on waterproof paper ac- 
companying the kits assure castaway air- 


Folded compactly, the kit packs into a 


waterproof can which opens with a key. 



























Straps of the emergency fishing kit tie around neck and waist, forming an apron. 


Jhe ocean teems with food, and emergency fish- 


ing kits now give castaways means to catch it. 


men and seamen that if they can catch 
fish they will not die of hunger or thirst. 

There are many stories like the epic 
tale of Basil Izzi, a U. S. Navy seaman, 
who drifted with two Dutch castaways 
for 83 days in the South Atlantic. They 
used their bare toes as bait to attract 
sharks to the raft and caught them with 
nooses. With their hands they seized 
tiny herring which sought the underside 
of their raft as a protection against 
sharks. 

Cooked or raw, fish caught in the open 
sea are healthy and nourishing. Eskimos 
eat raw fish and thrive. So do many 
other primitive peoples. 

But more than food, fish are drink. 
When the hot sun beats down castaways 
need not despair if they have fish, for 
the juice of fish can be squeezed or 
chewed out and drunk. It tastes much 
like the juice of clams or oysters. And 
it is not salty. 

“To squeeze it out,” say the instruc- 
tions, “take a piece of the flesh without 
bones or skin. Cut it up fine. Wrap it 
in some kind of cloth, leaving long ends 
and let two men twist the ends hard. 
The juice will drip out.” 

Or simply chew it up, swallow the 
juice and spit the remainder away. 

The kits provide a maximum of utility 
in a minimum of space. They are packed 
in watertight containers about the size 
of a large can of tomato juice. They 
open like a sardine can, with a key. 

Inside a typical kit are these rigs: 

1:—A small harpoon or spear which 
has an attachment about halfway up the 
shaft to hook onto the end of an oar 
blade, which then becomes the spear 
handle. The spear is attached to a 100-ft. 
line so that struck fish can be fought 
with the line instead of the improvised 
oar handle which might dislodge easily. 


The spear can also be used to harpoon 
large fish fighting at the end of other 
tackle. 

2:—A three-pronged weighted grapple 
(or snaghook) on the end of a 100-ft. 
line of about 50-lb. test. This triple 
hook can be used to snag fish by jerking 
it sharply through the water. 

3:—A hook with a 100-ft. length of line 
to be baited with a small piece of pork 
rind. 

4:—Hook, line and sinker for bait fish- 
ing near the boat or deep down. 

5:—A mackerel jig with a 100-ft. line. 
The jig is kept in motion through the 
water and fish strike at the bright lead 
above the hook. Bait also may be used 
with this jig. 

6 and 7:—Two feather jigs to be sused 
in the same manner as the meta) jig. 

Besides the fishing rigs themselves, the 
kits contain as auxiliary equipment a 
packet of dehydrated pork rind bait, a 
folding dip net with cord attached for 
catching small fish for bait or food, a 
short-bladed long-handled knife with 
heavy cord attached, a whetstone to keep 
hooks sharp, spare hooks and extra lead 
weights, and gloves to protect hands 
against line cuts, sharp fins and teeth. 

Instructions warn users never to tie 
the line fast to any part of their person 
or to the boat because a big fish might 
cause disaster. If there are two men in 
the same boat both should hang onto the 
line. The fishermen also are advised to 
try to catch small fish rather than large 
ones. Big ones might upset the boat. 

There is also the usual advice about 
keeping the bait moving, cleaning hooks, 
cleaning and drying lines, chumming 
(scattering fine pieces of cut fish to at- 
tract others), fishing with a light at night 
and a warning about upsetting the boat. 
(Continued on page 166) 
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by TIRES that are 
SAFETY ENGINEERED! 





@ Curtiss Commandos, the world’s largest twin-engine 
transports, are spanning oceans and continents on missions 
which are shaping the course of the war! Speeding urgently 
needed supplies . . . flying key men to crucial fronts in many 
theatres of war operations. 


And, on landings and take-offs, as in any other ship, safety 
requires tires built to stand up and take it under tremendous 
heat and pressure .. . on any kind of surface in extremes of 
temperature and weather! 


The GENERAL Airplane Tire is that type of tire. Generals 
are built to military and CAA specifications by experienced 
airplane tire engineers. General's Rayon Cord means less 
weight, greater payload . . . more strength, resistance to heat 
and impact! Too, dangerous static electricity built up in flight 
is grounded out the moment a General touches the ground 
—thanks to General’s electro-conductive construction, 


These are the reasons why you see Generals on so 
many types of planes .. . military trainers, fighters, 
bombers, cargo ships, transports and light CAP craft. 
Remember, flyers everywhere depend on Generals! 


KNOWN AROUND THE WORLD FOR 
QUALITY AND SAFETY 
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Here’s Why General Has Won 
the Preferred Acceptance 
of Those Who Fly ... 


| Built to Military and CAA specifications by ex- 
perienced airplane tire engineers. 
General's Rayon Cord means less weight, 


greater payload. More strength, resistance to 
impact and heat! 


Dangerous static electricity, built up in flight, is 
grounded out the moment a General touches 
the ground ... thanks to General's electro- 
conductive construction. 


There’s a QUALITY General for every type 
of ship. 


The same skill . . . craftsmanship and highest 
quality standards that have always character- 
ized Generals are incorporated in the General 
Airplane Tire. 
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See Your Fixed Base Operator or Write— 


. THE GENERAL TIRE & RUBBER CO. 


Aviation Division ¢ Akron, Ohio 







































Marauding Veterans 


by JOHN STUART 


Back from combat come the oldest B-26's, bearing the 


highest praise possible—acclaim of 


Toe oldest B-26 Marauders in the busi- 
ness came home to the Glenn L. Martin 
plant in Baltimore last month. There 
were three of them and they came to 
show their scalps and their scars. As to 
scalps—take old number Nine. She’s 
been flying in the Aleutians with Capt. 
Kenneth Dempster in the pilot’s seat. 
Dempster brought her in to Middle Riv- 
er’s huge airport. Sleet and gravel had 
scratched her camouflage paint. But 
shining brightly beneath the pilot’s win- 
dows were these silhouettes in Jap col- 
ors: 

One light cruiser. 

Two transports. 

Two destroyers. 

And as Dempster moved away from the 
ship a reporter spotted two more silhou- 
ettes. They were just pencilled in and 
Dempster refused to tell the story, though 
he grinned. Someone had added to the 


official string of scalps: 

One rowboat. 

One junk. 

“But get this,’ Dempster said to the 
reporter. “This is no Flying Fortress—this 
is a Martin Marauder, a B-26—and for 
my money the best bombing, fighting ship 
in the business.” 

In common with the rest of the boys 
who fiy these ships, Dempster is a little 
bit bitter. They do not minimize the fine 
performance of the great Boeing giants. 
In fact they say it’s just too darned good. 
It’s so captured the imagination of over- 
seas reporters, they say, that all too often 
the achievements of the B-26 have been 
ignorantly credited to the Fortresses or to 
the B-25’s, the Mitchells, which also have 
captured reportorial imagination through 
their spectacular raid on Tokyo. 

“Time and again,” says “Gram” Gam- 
mon, veteran of more than 20 southwest 


their pilots. 


Pacific raids in B-26’s, “we'd hear on the 
radio that Fortress or Mitchells had made 
a certain raid, when we knew that it was 
us, our boys in the Maurauders, who had 
been out their taking the ack-ack and the 
20 millimeter stuff from the Zeros—us and 
nobody else. And we didn’t only take it 
—we dealt it out, and how.” 

Gammon, a few years back, was one of 
the country’s top flight milers, often forc- 
ing the great Glenn Cunningham and 
Bill Bonthron to break records to beat 
him. He carried the colors of the Uni- 
versity of North Carolina, and earlier of 
Hampden-Sidney College, of which his 
father is president. He’s been back here 
recovering from a severe concussion and 
various “scratches” received when he 
took his B-26 off the field at Port Mores- 
by in the midst of a Jap raid. His and 
one other were the only planes to get in- 
to the air and, besides his own wounds, 


A light cruiser, two destroyers, two 
transports is the score of Old No. 9 
back from the Aleutians to Baltimore. 
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Nearly four miles high, in 
the Chilean Andes, the great 
ships of Pan American Grace 
are guided through their 
rugged flights by Lear Avia. 


Vee 


™ W th om Avia aoe 
IPS THAT WERE DRAMATIC ARE NOW ROUTINE” 


HROUGH some of the strangest flying conditions on 
| earth, the radios and direction-finders of Lear Avia 
safeguard the ships of the Pan American System over 


much of South America. 


A shipment of 300,000 doses 
of sulfadiazine is Clippered to 
stem an epidemic of meningitis 
in Chile. 

Nine days by muleback from 
Quito, capital of Ecuador, is a 
work-camp where unarmed la- 
borers were recently attacked 
by savage Aushiris Indians. By 
radio a call for help went out 
to Quito. Rifles, ammunition, 
medical supplies and food were 
carried by plane and dropped 
at the camp after only an hour’s 
flight. 

Yes, “trips that were dramatic 


are now routine”, thanks to 
Lear Avia! 

Famous pilots who use 
Learadio in their planes in- 
clude: Clyde Pangborn, Major 
Al Williams, Major Alexander 
P. deSeversky, and Bob Hall. 

Learadio, “ ‘the pilot's prefer- 
ence,” is now standard equip- 
ment on the better known air- 
craft including Grumman Am- 
phibians, Wacos, Fairchilds, 
Cessnas, and most civilian and 
air cadet pilot training aircraft 
and itinerant types used in the 
service of the armed forces. 





Ninety-eight percent of Lear’s 
Production and Engineering 
facilities are today concentrated 
on projects of a secret or semi- 
secret nature. Automatic 
Electro-mechanical controls of 
Lear exclusive design are in- 
corporated in aircraft manufac- 
tured by Consolidated, Douglas, 
Boeing, » Lockheed, North 
American, Vultee, Grumman, 


Curtiss-Wright, Ford, General 
Motors, etc., now in combat on 
the world’s battlefronts. 

* ‘* a 
The making of precision prod- 
ucts on principles developed 
by Lear’s war program of re- 
search and invention is devel- 
oping peacetime applications 
in many consumer fields in 
addition to aircraft. 


—— PAN AMERICAN GRACE AIRHAYS INC. 


The Lear ADF-8 Automatic Direction Finder fulfills all require- 
ments of the modern air navigator in radio reception and direc- 
tion finding. Everything you need — at your finger tips. Every- 
thing you want to know — at a glance. 





AZIMUTH 
INDICATOR 
LOOP HOUSING fo pa 
CONTROL 
RECEIVER UNIT LEARMATIC PANEL 


The Lear ADF-8 combined with the Learmatic Navigator is a 
new basic instrument for navigation of aircraft. It ushers in a 
new era in air safety. Designed by pilots for pilots. 

The Learmatic Navigator concentrates the entire navigational 
problem on a single dial; gives graphically its running solution; 
guides the pilot along his chosen track and brings 
him to his destination, and if need be to a safe land- 
ing; reduces pilot fatigue; and achieves greater safety 
in the air through greater precision of navigation. 


LEAR AVIA, inc. 


PIQUA, OHIO 
HOLLYWOOD, CALIF. ¢ GRAND RAPIDS, MICH. ¢ CHICAGO ¢ CLEVELAND « NEW YORK 


BATTLE-BORN e« BATTLE-TESTED e¢ BATTLE-PROVEN 
SUPERIOR INSTRUMENTS FOR TOMORROW'S FLYING 
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his ship carried more than 200 shell frag- 
ments into battle with the raiders. Gam- 
mon’s the command type. Brisk, intelli- 
gent, firm—and his boys listen when he 
talks, with a reverence second only to 
that of Martin engineers to whom he sug- 
gested a change or two in the airplane. 

“Look at young O’Donnell there,” Gam- 
mon said. “On one raid he got four zeros 
with his B-26—two of them after they’d 
shot out one engine. And then he flew 
the plane clear around New Guinea on 
the remaining engine, fighting off Zeros, 
because he couldn’t get over the Owen 
Stanley mountains with half his power 
gone. But half power, plus John O’Don- 
nell in a B-26 was better than two Zeros 
definitely and probably better than a 
whole lot more, and better than the 
whole Owen Stanley mountain range. 
That’s the way this Blank Bombardment 
Group not only took it but dealt it out 
with the Martin Marauder.” 

The score of his group bears out his 
pride. The group as a whole got 90 
Zeros to only six of their own number 
shot down, a ratio of 15 to one. And 
that, as Gammon points out, was just 
the score of their left hands. They were 
out to fly bombing missions. Those mis- 
sions were accomplished with deadly re- 
sults to Jap ground installations and 
transport. The 90 Zeros were shot down, 
as Gammon says, with just the defen- 
sive left jabs of their prettily placed 
50 caliber machine guns. 

Young John O’Donnell himself is worth 
a story. Now that it’s over, the whole 
Blank Bombardment Groups laughs at 


John as the pilot who came through a 
slow roll in a jeep. 

“But I was only co-pilot on that,” he 
says. “Captain Hornsby was the pilot. 
But then he’d been flying P-39’s and pur- 
suit pilots haven’t got the good sense us 
Marauder boys have.” 

It was just after he’d brought in his 
half-powered Marauder, the “Lucy 
Leigh,” after getting four Zeros and flying 
all the way round the Owen Stanley 
mountains. The whole station had been 
pretty jittery until he made it home. The 
first thought of everyone was to get him 
back to quarters. Hornsby, in his hurry 
and his jeep, landed him in the hospital 
with a broken collar bone and a broken 
arm, after he’d come through his Marau- 
der flight unscathed. 

O’Donnell’s only 23. He looks like a 
Raphael cherub as he gazes adoringly at 
Lucy Leigh Barnes for whom his Ma- 
rauder was named. She’s the girl from 
his home town, Oakland, up in the Mary- 
land panhandle. She’d taken a day off 
from the high school classes she teaches 
near the Martin plant to spend these few 
days with Johnny. But Johnny looks 
like no cherub when he gets to talking 
about fighting in the Marauder. His face 
sort of muscles up. There’s that look in 
his eye that Jack Dempsey, the Manassa 
Mauler himself, might have envied. He’s 
back now at McDill Field preparing to 
go into action again with one of the B- 
26-Bs which he saw rolling off the line 
at Middle River. 

Then there’s Lieut. Col. Dwight Devine, 
who flew the first B-26 to go into service 


and still swears by the old job. He once 
came into the desolate Port Moresby 
landing strip in old Number Three after 
enemy fire had knocked out his landing 
gear. He had to make a belly landing, 
Had he made it on the runway a wreck 
might have tied up the rest of the flight, 
still in the air. So Devine deliberately 
floated in off the landing strip. Only 
pilots who know how precious that lit- 
tle smoothed out strip in the jungle looks 
when you're coming home can appreciate 
the self-sacrificing nature of Devine’s de- 
cision. But he floated her in, off the strip, 
wheels up. Not a man was injured and 
Old Number Three despite her wounded 
underside and bent propellers, was back 
in service two days later and still is, with 
a fine score of Zeros to her credit. 

These are the boys who brought the 
old B-26 Marauders back to Martin to 
roost happily for a time. The prime pur- 
pose was to show the thousands of men 
and women at Martin what the work of 
their hands was doing at the front. One 
of the planes, set up in City Hall Square 
in Baltimore, attracted crowds of more 
than 25,000 people a day. Like all planes 
there are changes being made in the Mar- 
tin B-26—things that will make her even 
fitter to fight. The boys glow with en- 
thusiasm at some of these changes. But 
their general remark was “She was good 
enough as is.” 

Gammon went into details. 

“Sure it’s a tough airplane,” he said 
grimly. “I know pilots who don’t like 
to fly it. The answer is that they don't 

(Continued on page 192) 


Old No. 12, Martin “Marauder,” with six Jap scalps on her nose and Capt. Edgar Gram Gannon, Jr., 
silver star, her pilot; Lieut. Dean Snow, and Staff Sgts. Robert Saunders and Leslie H. Earles. 
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The “Northrop group” of Americans 


doesn’t fool around 


It is twenty-five minutes to midnight. Toward their jobs walk 


Pelli CMOmel ll milclul-Miccliimileliciemmulcimeelile 


women whose work tonight will fly by tomorrow's dawn 


HEY ARE filtering in to take over the 
‘oneal shift. Inside, the swing- 
shift is working. Mechanical “routers” 
whine through metal—you can hear the 
din of rivet guns. At quarter to midnight 
an electric whistle will sound and the 
swingshift will lay down their tools, but 
at that moment the men and women you 
see here will be at their places, working. 


There is no waste interval between shifts in 
this plant. The Northrop group of men and 
women doesn’t fool around. 

Men known wherever planes are flown lead 
this Northrop group. Around them they have 
gathered many kinds of engineers and pro- 
duction men... group leaders .. . men and 
women who have become skilled at riveting, 


welding, sheet metal fabricating ... all the 
thousands of earnest, able people it takes to 
whip dead metal into living warbirds. 


Folks come here from many places, out of 
many walks of life—and stick! They stick to 
this group that doesn’t like slowdowns or lost 
time. Why is that ? 


Maybe the Northrop group works together 
because nobody around here has any use for 
red tape or pride of position. Maybe because 
a person working on Northrop’s part of the 
production battlefront knows he’s doing a real 
job of fighting the Axis. 


For in the over-all plan of U.S. plane pro- 
duction, vitally important tasks have been 
given to the Northrop group. Tasks that have 
placed many fighting warplanes on the battle- 
fronts of the world. Tasks that challenge the 
best in any man or woman, 


NORTHROP AIRCRAFT, Inc. 


NORTHROP FIELD, HAWTHORNE, CALIFORNIA 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 


A NORTHROP “FIRST” IN 1934 


Coast-to-coast with air mail in 
Tl hours 31 minutes 


The airplane above is a Northrop 
“Gamma” designed and built ten years 
ago by the Northrop group. 


On May 14, 1934, Transcontinental 
& Western Air flew this single-motored 
ship, fully loaded with mail, from Bur- 
bank, California to Newark, N. J. in 
just 11 hours, 31 minutes—five hours 
faster than today’s scheduled air mail. 


Other Northrop “Gammas” sold to 
China were the first attack bombers. 
Today Northrop “Gammas” are still 
serving the United Nations actively 
on at least two continents. 





One-Way Johnnies 
Sirs: 

I was one of the “One-Way Johnnies” 
referred to in John Stuart’s article of the 
same name in the June issue of FLyinc— 
one of his “few bitterly disappointed” 
ones who were put back into circulation. 

I enjoyed Mr. Stuart’s article very 
much, but would like to differ on one 
point. Mr. Stuart said: “They say that 
the screening process through which as- 
pirants are being run is such that only 
those are being dropped who would have 
washed out subsequently in any event” 

. . in defense of myself and about 20 
per cent of my original class that started 
in the program nearly a year ago, I can 
see no basis at all for such a state- 
ment... 

Loren M. Joy 
Dufort School of Aeronautics 
Massena, N. Y. 


Sirs: 
. . - Most of these men enlisted in the 


glider pilot program mainly because they 
have a passion for flying. Are we to be- 
lieve that the thousands of us who were 
not eliminated for lack of flying or other 
suitable reasons, but... because this 
program contained an excess of pilot 
material, do not have the ability to be- 
come competent pilots? The percentage 
of actual washouts among these men is 
almost nothing . . . apparently the main 
object was to cut the trainee personnel 
to the required number, regardless of the 
particular qualifications or choices of the 
men... 

(Ex-S/Sgt—now Pvt.) 

CHARLES R, CHURCH 

306 B.T.G., Barracks 235 
Sheppard Field, Tex. 


Sirs: 

. . . It might interest you to know that 
every available glider pilot within the 
age limit and that could pass the screen- 
ing test (not fail it, as you implied) and 

. the rigid physical examination re- 





FLYING 








quired for aviation cadets, were appoin’ 
as such. 

For your information, there are a f 
squadrons of ex-glider pilots here unde 
their present status of aviation cadet 
They're not pleased with your arti 

. as a matter of fact, they’re mad. 
we rather expect a clarification ... 

Syp L. Rapaport 
Aviation cadet 
Squadron 15, AAF® 
Santa Ana, Calif. 
Sirs: 

... It is annoying enough to have t@ 
change careers after having worked ha 
with the glider program, without havin 
to undergo the humiliation of being told 
we “would eventually have washed 
ae 

HARRY ARONSOHN 

Aviation cadet 

Squadron F-1 

Nashville Army Air Center 
Nashville, Tenn. 


Sirs: 
. .. I should like to have a statement 
. .. preferably from the author... ag 
to how these untruths are allowed to 
reach the public... 
LAWRENCE V. WRIGHT 
S/Sst. 
AAF Glider Detachment 
Victorville, Calif. 


@ To the foregoing readers (and otherg) 
who expressed similar sentiments) Frye 

ING regrets that an apparent misunders” 
standing arose from unfortunate phrase- 

ology in Mr. Stuart’s article. Mr. Stuart 

advises us that he has carefully checked 

his facts with the officers who were the 

source of his information, He asserts his 

facts were right, but admits that the sen- 

tence arousing such criticism is not af 
clear as it should have been. By “those 

dropped” he meant only those dropped 
from the Army entirely, as the result of 

the screening test. The others, (includ- 

ing the majority of those writing to us) 

as explained in the paragraph preceeding 

the disputed sentence, were not “dropped” | 
but assigned to any other activity for 

which they proved suitable. The very 

few really dropped from the Army, oF 

permitted to resign, were those showing} 
unsuitability for officer rank.—Eb. 


Navigated Doolittle 
Sirs: 

Your May issue carries the statement 
that Lieut. James H. Macia, Jr., was Gen- 
eral Doolittle’s navigator on the Tokyo 
flight. 

Please be informed that Lieut. (now 
Capt.) Henry A. Potter, of Pierre, S. D, 
flew with Doolittle as navigator on that 
raid. Macia flew in another plane. Both 
are tops as navigators and are doing 
yeoman work in B-26 outfits in North 
Africa now. Macia also is a captain now. 

ARTHUR G. MILLER 

Lieutenant, Air Corps 

Hunter Field 
Savannah, Ga. 


@ Our thanks to Lieutenant Miller for 
setting the record straight.—Eb. 
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& £ hatever the shape 
™~ of Planes 00 come 


Perhaps the post-war private plane will be a refine- 
ment of today’s models . . . or it may be one of the 
new designs. . . the helicopter, the flying wing, or a 
gelele(olo) (Welle lle mn alare] ship. But whatever the shape 
of planes to come, many of them will be powered 
exclusively by Franklin aircraft engines. Already 
= leading airplane manufacturers realize that con- 

ies struction economy and satisfactory flight character- 
egy istics are best obtained by standardizing on one 
— make and model of engine. Franklin engines are the 
logical choice for such standardization, because of 
\ their proved economy ‘and reliability, and wide 
range of models from 65 to 500 H.P. Today’s Frank- 

lins are the culmination of 43 years experience in 


felgeye (tla lale Mellaraelel (tell olohoc im 


AIRCOOLED MOTORS CORP., SYRACUSE, N. Y¥. 








Currently, Aircooled Motors Corporation's entire facilities 
are devoted to the design and production of Franklin 
warplane engines for military and nayal use. 
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Compass Courses are Easy) 


by JOHN 


solve the following problem. Confuse 

them a bit with the admonition that 
they are supposed to be on instruments 
with the weather closing in on all sides, 
the fuel gauge bouncing on “Empty” and 
static commencing to whir in the radio 
like a buzzsaw. Just before the radio 
goes out, the control operator says, “Fly 
course 227° true for five minutes—you 
will then be over the field!” 

Problem: Variation 17°E, deviation 
3°W. Quickly now—what shall the com- 
pass say in order to save the airplane— 
and our necks? 


A’ any group of hangar flyers how to 


MAGNETIC 


DEVIATION VARIATION 


compass ot a hoes 

Figure |. All that has to be memorized. 

It is hard enough in the private pilot’s 
examination given by the CAA, when 
there is no hurry and one can just sit 
there and muddle it out. But of all the 
ground school subjects studied by em- 
bryo aviators, there is none that com- 
pares with the subject of the compass 
and navigation. But navigation (ground 
speed, air speed, course to fly) can be 
cleared up by the application of proper 
methods. 


COMPASS 


VARIATION 
DEVIATION SUBTRACT “ 


EAST 


MAGNETIC 


Figure 2. Lower half of the semicircle. 

To prove this, try to solve the prob- 
lem just given. Visualize a situation de- 
manding speed and accuracy, in order to 
arrive at the airport safely before your 
fuel is gone. Over 50 per cent of all 
pilots will hesitate, fumble and then give 
the wrong answer; others will reconsider 
their verdict if you laugh sardonically 
and ask, “Are you sure?” Because, as 
any one knows, the answer is—well, now 
let’s see: do we add or subtract the varia- 
tion? 

To begin with, there never has been a 
good, general method of solving the 
problem, something that everybody can 
learn and remember. Some method like 
the one all sailors know in remember- 
ing the color of channel buoys, “Red on 
right when returning.” Easy to remem- 
ber, accurate and meaningful. 

Someone once told the author that the 
best way to recall the compass rule was 
to say “East is least west of Chicago.” 
And sure enough, in going from the map 
(true) to the compass (in the plane) we 


nm. BOTT 


Memorize semicircle in Figure 1 and 


the solution is simple, asserts the author. 


do subtract easterly variation. But it is 
hard to remember that we subtract it 
only in going from the map to the com- 
pass! Suppose once more you are in a 
tight spot and it must come like a flash: 
“My compass reads 213°—which way am 
I going? Shall I add or subtract the 
variation?” 

Something new must be added to that 
particular rule before it will work. “East 
is least and west is best” works only in 
isolated cases—west coast pilots believe 
that west is best not only as far as the 
compass is concerned, but that won’t help 
to get on course with every second slip- 
ping into the dim, dead past, along with 
your gasoline. 

In order to work such a problem under 
trying conditions the solution must be so 
easy that it can be instantly applied. In 
addition to flying the plane, watching the 
instruments, listening to the radio, and 
being generally alert, solving the com- 
pass course must be as easy as push- 
ing a couple of buttons on an adding ma- 
chine and pulling the lever down for the 
answer. 

Such a method—at least after using it 
for many years and never finding it 
wanting—is outlined here. On several 
occasions while correcting students who 
obtained their solutions by the “east is 
least” method, the correct answer was 
found quickly and accurately by using 
the method described. 

The part of the solution to be memo- 
rized is given in Figure 1. The rest of it 
fills in automatically, allowing the com- 
plete solution to be flashed across the 
mind easily and permitting any conven- 
tional navigation problem to be solved in 
from three to eight seconds. It works 
both forward or backward and can really 
help you in a tough spot. 

The semicircle in Figure 1 is like a 


M 


+ EAST 
- WEST 


- EAST 
+ WEST 


M 


Figure 3. The two semicircles joined. 


clock—one always goes around it 
wise. At the left is the word “comp 
and in a clockwise direction are “d 
tion,” “magnetic,” “variation,” and “t 
At the top of the semicircle are 
words: “add east.” 

That is positively all that one 
memorize in order to know the e 
method! With this much in mind 
easy to do the rest; at present, let ug 
how this helps us get back to the 
port, or on a true course. 

For example, compass reads 213°, 
viation 3°W, variation 17°E. Solut 
If we add east, we must subtract 
and therefore we have: 213° — 3° + 
= 227° true. ' 


Figure 4. Working out the problem, 


“But,” all students immediately 
to know, “how can you remember ho 
write in ‘compass-deviation-magnet 
variation-true?’ ” 

The answer is that most of us recall 
things by association. Associate the 
semicircle with a rhyme or doggerel. h 
this case you can see that the initial let- 
ters are C-D-M-V-T, which also stands 
for the rather idiotic question, “Can Dead 
Men Vote Twice?” And believe it o 
not, that is the way that most Naval avia- 
tors remember the circle! It is catchy, 
easy to remember, and will come to mind 
in a flash. 

“But how about the ‘add east’ part?” 
someone will want to know. 

Well, there are a few things that just 
have to be learned—like your name and 
address for example. You'll simply have 
to learn that “add east” goes on top df 
the circle. 

With this much for a starter, the enti 
solution is obvious. “C-D-M-V-T—ad@ 
east.” Naturally if east is added, wee 

(Continued on page 110) 
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Abel Grasshopper ... 


Afloat—ashore—at the 


AYETTE... AGAIN-— | 
NOUS SOMMES ARRIVES —— 


carriers or small bumpy fields back of fight. 
ing lines, dispatches have stressed the value, 


of what might well be termed, the surprise 


@ Pershing ...to Eisenhower ...to Giraud 
...the promise has been kept . . . and kept 
again. x * * In 1918 cocky American 
pilots paid part of our century-old debt in 
flaming skies from Dunkirk to the Marne. 
x % + And during the victorious cam- 
paign just concluded by our Expeditionary 
forces in North Africa . .. once again the 


star of our Air Forces was borne into 


weapon of the war. these tiny, dependable 


Grasshoppers. * * * Aeronca’s con- 


tribution to this effective phase of our 

increasingly broad offensive is but an- 
other example of “First and Finest.” *% ** 
Aeronca Aircraft Corp., Middletown, O. 


. “ . 
combat to a battle slogan of “You bet we'll 0. Gillaihen tech tn Os eb Ges te a 
heart . . . Walt Disney's “Mr. Grasshopper Wins n 


finish the job!” * x % For whether tak- = ° ; tr 

. : : 5 is Wings”. Send 10¢ in st to Dept. E. if 

ing off from the slanting decks of invading Aeronea Aireraft rete Bon siddictown, Obie. / Mis nj ttre 
j "the, 4A d 


; ee 
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More points of quality 


. . » that make Plomb Tools 
Ce of professional mechanics 


the 


Of all the tools in the complete Plomb line, punches and 
chisels go against some of the toughest jobs. Plomb engineers 
know how to make them with points that give utmost resist- 
ance to chipping, breaking, and bending . . . with scientific 
design and balance to help users do better, faster work. 


They are typical examples of the high quality of Plomb fine 
forged tools. Over 1200 kinds and sizes are on sale by deal- 
ers everywhere. 


To meet the gigantic demands for these famous tools in war 
industries, 36 factories make them. Special tools for war 
needs are available also. If you need special tools... in 
quantity . . . consult the Plomb Tools Contracting Company 
Division. For regular tools call your local Plomb jobber. 


PLVMBV 


PLOMB TOOL COMPANY 


tos sauwueepewters FF £€eatespreeewta 
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ROM the August, 1928 issue of this : 
magazine: 
“It will soon be possible to send a let- 


| ter by airmail all the way from Boston to 


Mexico City,” wrote W. Irving Glover. .., 


| It took two and a half hours to reach 


Paris from London in an Imperial Air- 


| ways airliner. . . . The keynote of an ad- 
| dress given at a dinner in New York City 


was that the airplane as a vehicle of ad- 

venture had about reached the end of its 

flight. .. . The Bureau of Standards had 

been ordered by the Government to test 

all new airplane engines before licenses 

were issued to manufacturing companies, 
* * * 

Airplanes were being used in Canada 
to open up new mining territories. The 
ships carried passengers, freight and even 
dogs and cats. . . . The P. Kennard Real- 
ty Company of Seattle began an airplane 
service for its customers. Prospective 
purchasers were taken to properties 


| within 200 miles of Seattle by air. .., 


Miss Amelia Earhart was a passenger on 
the Newfoundland to Wales flight of Wil- 
mer Stutz and Lou Gordon. The flight 
took 20 hrs. 49 min. 

*” * * 

The world’s largest all-metal monoplane 
had just been tested at Marlesha Heath, 
England. Flown by Squadron Leader J. 
Noakes, the 15-ton plane flew for 15 min- 
utes and attained an altitude of 2,000 feet. 
The plane was powered by three Rolls- 
Royce “Condor” engines of 650 h.p. each 
and had a wing spread totalling 150 feet. 
... “If you are a woman and feel a really 
strong urge to fly, quite likely flying 
will satisfy an emotional need,” wrote 
Margery Brown. 

* * /” 

Three million pounds of airmail were 
being carried yearly in the United States. 
Mail could be flown from New York to 


| San Francisco over lighted routes dotted 
| with flood-lighted airports....An ad 


listed the Heath Parasol for $188. Buyers 
constructed their own airplane from 
parts. 





The ATA Girls 


(Continued from page 32) 





| When he pilots heavy twin-engined jobs 


he is rated first officer and the next step 
is flight-captain. To command a pool, he 
will be ranked captain or a commander, 
according to the size of the pool. 

Our seasoned pilots fly on an average 
up to 12,000 miles a month. 

But we do not measure the contribu- 
tion of our ferry pilots in hours or in 
mileage. We measure it in spirit—the 
kind of spirit that made them in the old 
days interpret their letters ATA “Ancient 
and Tattered Airmen” or “Always Ter- 
rified Airwomen.” 

END 
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--- as shown by 
Glenn L. Martin Records 


Encourage Workers’ 
Suggestions: Martin 
awards, 

Award 


gives cash 
silver Merit 
pins, membership in 

the company’s Order 

of the Purple Martin, 

and a share in pro- 

ceeds if patentable, 

for suggestions to 

speed up production. Many short-cuts, 
new methods add up to big increases in 
Martin output. Here Joe Holthaus, Martin 
worker, studies check received for devis- 
ing a tool that saves 40°% of the time 
previously devoted to one operation. 


Cut Your Accident Rate: Whether minor 
injuries or serious accidents, they cut man- 
power, slow production. Martin employs 
safety engineers, organizes workers’ safety 
committees, supplies movies, lectures, spe- 
cial instructions, and numerous posters. 
In spite of many new workers, Martin 
accident rate is well below national figure, 
steadily decreasing. Here a Martin worker 
displays a “gas mask,” protection against 
toxic fumes from self-sealing fuel tanks. 


« 


Encourage Ride-Sharing: Poor transporta- 
tion facilities may cause workers to quit or 
be periodically late. Moreover, there is 
less chance of absenteeism if other workers 
call for the potential absentee. Martin 
sef a national record of 4.5 passengers 
for each car. Martin traffic control and 


ome to you. Martin keeps 


40 men of its Procurement Dept. on the road, lining up subcontractors, helping them 


convert. Result: firms that made bottle-caps are turning out wingspars . . 


. awnings 


become parachute slings . . . milk cans become exhaust stacks. Today, 30% of all Martin 
work is subcontracted, more fighting planes like those shown above, are being produced. 


parking facilities have ended pedestrian 
accidents, cut vehicular accidents by 60%. 

A 

WwW 
Watch That Morale: Posters, ‘organized 
recreation, good lunches, modern working 
conditions, houseorgan, merit awards, all 
raise Martin morale. But little things 
count, too. Experimentally, Martin found 
that red work benches made workers short- 
tempered, blue induced sleepiness, green 
nausea. A neutral tint upped production. 
Attractive slacks, called Martinalls, aid 
feminine morale. Special advisors help solve 
personal problems. Absenteeism has been 
reduced far below national average by 
special services and facilities set up to aid 
employees. Below, Family Day, with Mar- 
tin families guests of company. 
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Stay in the Scrap: Organized scrap collec- 
tion in Martin plants helps prevent work 
slowdown through lack of raw materials. 
Enough material is salvaged from building 
of 2 Martin bombers to build a third. 
Many imperfect parts, instead of being 
scrapped and labor wasted, are adapted 
for other jobs. Martin invented mechanical 
rivet-sorter to sort thousands of dropped 
rivets, saves endless man-hours of hand 
sorting. Above, Martin scrap going back 
to the mills for re-use. 


« 


Martin findings on any of the above production 
aids available upon request by plants engaged 
in war work. Write: THE GLENN L. MARTIN 
COMPANY, BALTIMORE, MD., U. S. A. 


Member: Arrcrarr War Propuction CovunciL, 
East Coast, Inc, 
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FLIGHT ALTITUDE ABOVE 15.000 FEET 


CABIN PRESSURE=6,000 FEET ALTITUDE 


As you fly high over mountains, 


comfort-wise youll be riding through them 


Astomorrow’s airliner 

climbs up over great 

mountain ranges, your 

pressurized cabin will 
“tunnel” you through them with all 
the luxurious comfort of low altitude 
flight. Here’s the story of an AiResearch 
development that will make this feat 
possible for you. 

It began before the war when engi- 
neers were making plans for great new 
airliners to fly the upper air—where 
most storms can be avoided and flight 
is smoother, faster, safer. 

Always before, the discomfort of 
flying up where the atmosphere is thin 
had set a ceiling for transport flight. 
Above 8,000 feet, many people’s ears 
began to pop. Above 10,000, some 
folks got sleepy, even dizzy. 


arid 


So a special group of engineers be- 
gan devising ways to “pressurize” the 
cabins of transport planes. In this 
group of air control specialists were 
our engineers here at AiResearch. They 
now report that the pressurized cabin 
for postwar air travel is assured. 
What does this mean to you? It 
means that in your commodious post- 
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war airliner, flying perhaps at 20,000 
feet, with the temperature of the thin 
air outside an icy 10° below . . . you 
on the inside will keep as comfortable 
as in your own living room! 


© From warborn AiResearch experi- 
ence will come many new peacetime 
conveniences for homes, offices and 
farms, as well as for future travel. 


MANUFACTURING 


LOS ANGELES 


“Where Controlled Air Does The Job”. Automatic Exit Flap Control Systems - Engine Coolant Systems 
/~) Engine Oil Cooling Systems+ Engine Airintercooling Systems +» Supercharger Aftercooling Systems 
SS 

















White-Collar Riveter 


(Continued from page 78) 








pounds the typewriter too hard should be 
soiling his hands and straining his mus- 
cles in a factory. 

The same attitude has greeted the other 
white-collar part-timers. Business asso- 
ciates of Jeff, the municipal court clerk; 
or Larry, the county welfare investigator; 
or Bill, the gas company meter reader; 
or Harry, the dairy purchasing agent— 
with whom I share rides—looked on their 
venture with skepticism. 

In San Diego, the white-collar swing 
shift was launched in March at Consol- 
idated Vultee Aircraft Corporation as an 
experiment similar to that in 1941, when 
women began entering the factory por- 
tals. This year, even women have been 
increasingly difficult to obtain, the sup- 
ply of men is being exhausted, and part- 
timers for such manhour-consuming jobs 
as riveting were scraped out of the nearly 
empty labor reservoir. 

Today, Consolidated Vultee and other 
Southern California aircraft plants are 
trying to get all the Caspar Milquetoasts 
they can. In our department alone, 
where one of the biggest sub-assemblies 
in mass production in this country—the 
four-engined Coronado seaplane wing 
center section—is being fabricated, part- 
timers comprise virtually all the riveting 
teams on some jigs. Many a gap in the 
regular ranks, decimated by a terrifically 
high turnover attributed to inadequate 
housing, transportation, food and the 
draft, is filled by us Caspars. 

At first, before the job settled into 
humdrum routine, it held a romantic ap- 
peal. It was an entirely new experience 
for a man who has spent most of his 
adult life at a desk. We learned how to 
rivet and buck the hard way—with no 
advance schooling. Assuming, I suppose, 
that we were readily adaptable, assistant 
foremen simply parked us at stations on 
the wing, handed us r:vet guns and buck- 
ing bars, explained a few fundamentals 
—and we learned by trial and error. 

There were many errors. Telltale scars 
vouchsafe that fact. The one on my fore- 
head (exactly in the center) was acquired 
when I pointed my rivet gun, armed with 
its gunset, toward myself while exam- 
ining my handiwork on the wing. When 


they shook me back to consciousness they | 
told me I had unwittingly touched the | 
trigger, and the gunset, with almost the 

speed of a bullet, catapulted against my | 


forehead, leaving a neat furrow that had 


to be patched in first aid. That piece of | 
tape became for me a decoration, like a 


Purple Heart medal, and I was proud of 
the thing in the daytime, where people 
could see just what rigors I was endur- 
ing in my nightly self-sacrifice. 

The blemish on my elbow dates to the 
night I was twisted, like a pretzel, be- 
tween narrowly spaced bulkheads adja- 
cent to a bomb bay. After a half hour 
of this sort of thing I felt a sticky moist- 
ness not only on my elbow, but on some 
of the stringers. I was horrified by what 
my drop light showed, Blood all over the 

(Continued on page 106) 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATIO 











The Aircraft Owners and Pilots Associa- 
tion (AOPA) with National Service Office 
located in the Carpenters Bldg., Washing- 
ton, and Registrar's Office in the Michigan 
Square Bldg., hicago, is a non-profit 
organization composed exclusively of 
pilots. It looks after the pilot's best in- 
terests in all phases of aviation and helps 
individual pilots with their individual 
problems. The AOPA operates with a 
full-time professional staff and is the larg- 
est group of civilian pilots in the world. 
This column is edited by the Aircraft Own- 
ers and Pilots Association and opinions 
contained in it are not necessarily those 
of FLYING. A special Bulletin is sent each 
month to all registered AOPA pilots and 
also ic memorandums from 
AOPA ngton staff are sent mem- 
bers from time to time. 











of the armed services who hold mili- 

tary pilot rating at the close of the 
present hostilities be automatically 
granted civil pilot licenses regardless of 
whether they were on active duty with 
flying status for a period of six months, 
as specified under present regulations, 
and without having to apply for a civil 
license within 60 days following discharge 
or return to inactive status. 

The foregoing would apply, of course, 
to all of those war flyers who have 
learned to fly at military flight schools 
during the war period for the first time 
and who had never previously had civil 
flight time or held a civilian pilot rating. 
Since persons holding civil pilot ratings 
under present civil air regulations have 
their licenses perpetuated, they will 
have no problem. Such persons will not 
be faced with any difficulty beyond tak- 
ing the required physical examination 


Ace has proposed that all members 


and brushing up their pilot technique } 
shooting a few landings and take-offs, 

At the close of the last war many pile 
were lost to aviation. This time we m 
not only see that all obvious barriers ap 
removed, but we must also make avail 
able the opportunities which will att 
them into peacetime aviation channe! 

First and foremost there must be g 
“regulation” monkey business. Pilots wh 
have flown military types of aircraft, parm 
ticularly under combat conditions, ap 
certainly capable beyond question of ff 
ing the civilian types of non-sched 
aircraft. AOPA seeks the support of 
flying servicemen everywhere in petition 
ing the Civil Aeronautics Board to pa 
the necessary regulations or waivers 
present regulations which would perm 
all bonafide Army, Navy, Marine Corpa 
and Coast Guard pilots to get their ciy 
ratings without having to pass a wri 
examination on the Civil Air Regulation 
or other aeronautical tests. 

AOPA recognizes that periodic medi¢ 
checks obviously would be required 
continuation of servicemen’s civil rati 
once they had been obtained. 

The foregoing should be made to aé 
commodate all military rated pilots wh 
wish to apply for civilian licenses. 


CAP Headquarters to Move 


As this copy is written, it is learne 
that the national headquarters office an 
headquarters staff of the Civil Air P 
trol, recently reorganized and placed um 

(Continued on page 115) 


AOPA member Marion Foster Florsheim, now on leave of absence from the Women's 


Auxiliary Ferrying Service, designed 
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eS Selling Sun... 


It's only the Japs’ congenital myopia that tells fliers and American-made equipment have been 
them theirs is a rising sun. For it is setting, sure as tried and not found wanting. Now it only re- 
shooting. And shooting is very sure in these days mains for them to rise in an ever-blackening 
of awakened American skills and energies. Anew cloud that will blot out the last evil rays of hope 
day is dawning —but not for Japan. American for the sinking suns of Rome, Berlin and Tokyo 
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Lockheed Lightnin 


Lightning heads for a place to strike. Five miles up. Seconds are precious. 
Performance is vital. Every plane part must function faultlessly. Upon the 
skill and precision workmanship of millions here at home depend the success 


of a mission, the lives of our courageous sons. In this trust we cannot faill 


PESCO heavy-duty In Aircraft Hydraulics, Fuel Pumps, 
Fuel Pump for high Air Pumps, Related Accessories... 
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powered planes. 


PERFORMANCE POINTS TO C500 FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 
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Mr. Miller, in his speech reported In 
the above news item, pointed out the 
value of weight saved in a commercial 
plane. “When military operation is 
considered,” said Mr. Miller, “the re- 
sult can be even more staggering.” 

BOOTS AIRCRAFT NUTS, fabri- 
cated from sheet metal and having 
all the tensile strength of machine nuts, 
weigh appreciably less than competi- 
tive nuts. In many instances, they have 
only Ys the weight. In actual use they 
save up to 65 pounds per airplane. 
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LIGHTNESS Keeps ‘Em Firing Longer 


Thanks to the lightness of Boots all-metal, self-locking nuts, 
which protect a Flying Fortress, it can carry 200 extra rounds 
of .50 caliber bullets. This extra ammunition weighs about 
sixty pounds—the weight saved by using Boots Nuts, in 
place of other nuts, on a heavy bomber. 

Boots Nuts are not only lighter than other nuts —they’re 
tougher, too. No amount of plane vibration can loosen them. 
They withstand the corrosive action of chemicals, salt water 
and weather. And they can be re-used again and again. They 
literally “outlast the plane.” 

Boots all-metal, self-locking nuts, used on every type of U.S. 
aircraft, meet the specifications of all government agencies, 


“They Fly With Their Boots On—Lighter” 


GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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(Continued from page 102) 
place! With visions of a severed artery, 
I yelped and dragged myself out. When 
the nurse washed away the crimson, she 
was barely able to locate the grievous 
wound, a patch of skin rubbed away 
when I shifted positions. 

It was in crude and relatively painless 
ways as this that we learned to exercise 
safety. When we saw a “regular” raise 
his head at the instant someone on the 
mezzanine floor directly above accident- 
ally kicked over a cup of paint thinner 
that almost cost him his sight, we learned 
that danger always lurks overhead and 
we made sure that objects weren’t likely 
to bounce on our craniums. When my 
partner, chief food inspector of the county 
health department, failed to brace a box 
on which he stood to reach an otherwise 
inaccessible row of rivets, he should have 
realized that disaster was in the offing. 
But he and the rest of us knew for sure 
when his support flew out from under 
him and he picked himself up from the 
floor with badly bruised chest and arms. 
These were our object lessons in safety. 

On the job itself during the early days, 
some of us hardly saw an assistant fore- 
man the entire evening. Left to our own 
resources, we couldn’t help but make 
mistakes. Rivet heads were none too 
neat, and the bucked-down rivet ends 
were distorted or too flat. We had to 
discover for ourselves the best bucking 
bars to use in certain difficult spots—and 
how to hold them. We had to learn to 
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"He baffles more people with that celluloid disc!" 
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apply the right sort of pressure on the 
gun. In short, we had to get the “feel” 
of this new operation. 

At no time were we so impressed with 
the necessity for careful workmanship, 
despite our greenness, as the night we 
were shifted from the vertical jigs to the 
“flats,” where cleanup work is performed 
and various installations are made in the 
empty shell of the wing. 

For four hours we did nothing but 
drill out poor rivets and drive new ones. 
The belated discovery of literally thou- 
sands of defective rivets on almost half a 
dozen wings had resulted in this emer- 
gency task of correction, consuming hun- 
dreds of manhours. And we all were 
more careful when we returned to the 
verticals. 

Our chief distraction was not the wom- 
en (who did grimy jobs with the non- 
chalant ease of men). As far as we were 
concerned, they blended into the indus- 
trial scenery and became as impersonal 
as cogs in a machine. In an objective 
way (since all of us are married and 
have families), we paused to admire 
them, much as did the regulars, while 
smoking the 10-minute rest period at 
9 pm. Most managed to keep makeup 
attractively intact and even nail polish 
untarnished despite the mussiness of 
their work. This particularly intrigued 
me when I thought about spending five 
to 10 minutes every night scrubbing off 
paint I had been applying to countersunk 
rivet holes, or the sticky compound that 
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oozes out between layers of wing skin 
while bucking rivets. 

No, our chief distraction was the all- 
consuming search for rivet guns that 
worked, or bucking bars that fit into odd 
corners. This became a highly competi- 
tive pastime during the first few minutes 
every evening. Some of the more un- 
scrupulous went so far as to detach tem- 
porarily untended guns from air hoses, 
And if air hoses seemed difficult to lo- 
cate, they’d also be taken. The only 
counter-measure for the victim was to 
“lift” someone else’s, unless he wanted to 
spend 10 or 15 minutes testing every 
stray rivet gun in the vicinity. 

The situation gradually improved as the 
part-timers became wise to a trade secret 
or two. The more conscientious—those 
who felt it was criminal to waste val- 
uable man-minutes hunting for equip- 
ment—simply cached guns and bars that 
had proved their worth. Into tool boxes 
at the end of each night went two guns— 
a small, four- or five-pounder for rivets 
3/16 inch in diameter, and a larger gun 
to drive quarter inch and 5/16 inch riv- 
ets. Also a collection of vari-shaped 
bucking bars that had demonstrated their 
utility in previous tight pinches. 

When guns became suspiciously scarce 
in the racks provided for their storage, 
Swede, our assistant foreman, bellowed 
that there would be toolbox inspection 
and woe betide the one caught harboring 
such implements. During the next few 
nights, Swede pounced on us when we 
least suspected it, in the act of putting 
away our valuables, and for a time it was 
every man for himself again in the search 
for guns and bars. 

Later, however, Swede, who actually 
had a soft heart made softer by reference 
to his status as an expectant father, 
winked at a circulating system worked 
out by groups of part-timers. All of us 
knew, for instance, that Jeff, the munici- 
pal court clerk, had managed to keep a 
certain bar suited to buck a particular 
portion of the wing. And that Charley, 
the county deputy marshal, had a rivet 
gun with an especially heavy sock. We 
simply knew where to go to borrow the 
tools, and the “owners” always got them 
back. Our code of honor was never vio- 
lated. 

The factor that appalled me at first 
—as it did many of the others—was the 
cataclysm of noise into which we were 
plunged. Hundreds of rivet guns sent 
thunderous waves of sound crashing 
against sensitive nerves accustomed to 
nothing more raucous than the clatter of 
a typewriter, the tinkle of a cash regis- 
ter, or the scratch of a pen. 

For the first week, my ears felt each 
day (in the news room) as though ground 
glass had been pressed into them. But 
soon the din and the vibration receded to 
the back of my consciousness and, with 
cotton protecting my ears, I became al- 
most oblivious to the racket. 

Charley, the deputy marshal, and I had 
an excellent opportunity to exercise our 
sense of humor during the first three 
months. It appeared that we had not been 
as accomplished as the others in the 
flimflam practiced by job applicants. 

(Continued on page 110) 
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In ten more minutes 
what will you be doing ? 


N TEN MORE MINUTES they'll be in action— 

American fighters risking life and limb to 
conquer one more bridgehead on the road to 
freedom. 


And in ten more minutes—what will you be 
doing to help win this war? 

Because it’s up to you as much as it’s up to 
them. Unless you—and all the rest of us at home 
—are devoting every spare minute of our time 
to fighting this war as civilians, their chances 
of victory are slim. 

Next time you read of an American raid on 
enemy positions—with its tragic footnote of lost 
planes and ships and men—ask yourself: 


“What more can I do today for freedom? 


What more can I do tomorrow that will save 
the lives of men like this and help them win 


the war?” * — « 


To help you find your place in America’s War for 
Freedom, the Government has organized the Citi- 
zens Service Corps as part of local Defense Coun- 
cils. Probably there is one of these Corps operating 
now in your community. Give it your full co-oper- 
ation. If none exists, help organize one. 

Write to this magazine for a free booklet, “You 
and the War,” telling you what to do and how to 


do it. This is your war. Help win it. Choose what 
you will do now! 


EVERY CIVILIAN A FIGHTER 


Contributed by the Magazine Publishers of America 





August, 1943 


August, 1943 


FLYING 








i a 


Photo courtesy Douglas Aircraft Co., Inc. 


nd right down the line, every minute counts . . . every 

. every deft swing of a wrench counts... 

@p operations “on the clock” ... to keep these huge 
ins moving toward completion on schedule. 


ation’s great assembly lines Snap-on tools are on the job! 
Their accuracy, flexibility and quick application help meet the 
urgent need for speed, and more speed. In every branch of 
aviation, and in victory-geared industry throughout America, 


Snap-on tools are saving precious time in every phase of pro- 


duction, assembly and maintenance. 


The 3,000 tools in the Snap-on line, and Snap-on’s direct-to-user 

service, are conveniently available through 35 factory branches 
located at key production centers throughout the 
United States and Canada. Write for catalog 
and address of the nearest branch. 


SNAP-ON TOOLS CORPORATION 
8024-H 28th Avenue ° Kenosha, Wisconsin 
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(Continued from page 106) 

When I staggered out of the employ- 
ment office after two hours of interviews, 
physical examinations, fingerprinting 
and mugging, I noted, as I had expected, 
that I was to receive starting pay of 68 
cents an hour. 

“Oh, well,” I remarked to one of the 
other Caspar Milquetoasts, “we didn’t 
come here primarily for the money, did 
we? We wanted to help out, and 68 cents 
an hour is okay by me.” 

“Is that all your’re getting,” the man 
scoffed. “You’re a sucker, and you ought 
to beef about it. I’m down for 83 cents 
an hour. You should have told them you 
had manual training in high school, or 
something. When the interviewer asked 
me about my mechanical background, I 
told him I used to work on cars. Matter 
of fact, I pulled the spark plugs out of my 
jalopy once.” 

A hasty survey during the first few 
evenings led to the discovery that every- 
one in the group of Caspars hired with 
me was receiving 83 cents an hour. That 
is, all except Charley, the deputy mar- 
shal. Charley is a jovial, easygoing char- 
acter in his late 40’s or early 50’s with 
two grown-up daughters. My guess is 
that he doesn’t need the money earned 
at night. But we talked ourselves into 
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bringing the matter to the foreman’s at- 
tention on the grounds that we were do- 
ing exactly the same work as the 83-cent- 
ers, all of whom were blessed with the 
same lack of riveting experience as we. 
The foreman promised to inform the su- 
perintendent (and he did). The employ- 
ment manager expressed concern over the 
apparent discrimination, and said he’d 
correct the situation, even if he had to go 
to the top. 

This went on for weeks, and Charley 
and I plugged along at 68 cents. After 
awhile we realized we were receiving 73 
cents, then later 78 cents, and it dawned 
on us that because, to the employment in- 
terviewer, we truly had been the person- 
ification of Caspar Milquetoast, whose 
hands and collar had never been soiled 
in mechanical toil, Charley and I were 
started at the bottom and were advanc- 
ing, at the rate of a nickel an hour, until 
we reached the 83-cent level. 

“At least we have something to look 
forward to,” we cheerfully rationalized 
to the smug 83-centers. 

To the outsider, a war factory is a 
vague impression compounded of the 
many rumors floating through town. Ei- 
ther it’s a madhouse of scurrying hu- 
manity performing incredible production 
deeds, or it’s a glorified WPA project. 
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The tales I had heard years ago about 
workers dozing in wings intrigued me, ] 
asked the foreman about it. 

“If so, it was a long, long time ago,” 
he replied. “They'd pair off and one 
would be the scout while the other 
snoozed. But there isn’t anything like 
that any more, not with a war on.” 

And it appeared to us cynics from the 
outside that practically everybody on 
mechanical tasks worked at a steady pace, 
Nobody was being whiplashed by a fore- 
man, and there did not seem to be a 
feeling of dramatic urgency, but the men 
and women were getting the job done. 
We never did have a chance to peer into 
the “overhead” departments, but we saw 
enough of the regulars who worked with 
their hands to be satisfied that any talk 
about willful slackers in war plants is 
malicious gossip. Our department was, 
of course, never thwarted by material 
shortages. 

Probably the thing we have missed 
most in three months of this existence is 
our normal home lives. Then we con- 
sider that thousands of other wives and 
children haven’t seen husbands and fa- 
thers since the war’s outbreak—may, in 
fact, never again see them—and our own 
sacrifices pale to insignificance. 

END 








Compass Courses Are Easy 


(Continued from page 96) 





must be subtracted. The problem can 
be solved instantly by flashing the pic- 
ture across the mind, whether it be for 
a written examination or for a tough spot 
during an instrument approach. 

The rest of the solution is just as 
simple, and what is more, it can be sup- 
plied merely with the knowledge of Fig- 
ure 1. See for example the lower half 
of the semicircle in Figure 2. Remem- 


ber, travel around the circle only in a 
clockwise direction. Also because “add 
east” was written across the top, “sub- 
tract east” must be written across the 
bottom. The same words “C-D-M-V-T” 
are filled in to represent the items we 
are interested in. 

Now solve the problem given in the 
first paragraph of this article, but for the 
sake of clarity and accuracy take a pen- 
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"Werber's picking up some extra dough. 
advertising leaflets!" 





He's going to toss out some 











cil and fill in the figures in Figure 2. 
The control operator gave the true course 
as 227°, so write that number opposite 
“true.” The variation was 17°E for the 
locality, so write —17° after “variation.” 
(In the bottom half of the circle we sub- 
tract east!) Now 227 17° gives us 
210°, which is our magnetic course (a 
problem on the private pilot’s exam that 
is missed by nearly all applicants). 


Going on from there write in +3° after 
“deviation” (inasmuch as east is sub- 
tracted, west is added). Then 210° +3° 


gives us 213°, or the compass course. 
In order to check the problem, do it in 


reverse—that is, by taking 213° as the 
compass course, try to find the true 
course. With 213° written in opposite 


“compass,” write in a —3° near “devia- 
tion.” (Inasmuch as you “add east,” you 
must “subtract west.”) Thus the mag- 
netic course figures out 210°, which will 
check with the lower figure. Then write 
in +17° for the variation, which will to- 
tal 227° for the true course, or the figure 
previously given. 

In Figure 3 is shown the complete 
circle. This is given only for purposes 
of clarity; it is by no means essential. 
As a matter of fact, when flying cross 
country and the compass reads a num- 
ber—let us say 90°—the solution of 
“What is my true course?” flashes in- 
stantly in front of my eyes. “C-D-M- 
V-T—add east.” Or, compass to true: 
Add my easterly, subtract my westerly 
figures and presto, there is the true 


course. 

Or, if the map gives a true bearing 
from Sleepy Hollow to Podunk as 90°, 
the lower half of the picture flashes into 
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JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, NEW JERSEY 



















THE INCREASING NEEDS of the aircraft industry suggest that the 
complete product lines, the engineering and the research supplied 
by Roebling to the industry through the years be made available 
through a central source. *% % That source is now Roebling’s Aircord 
Division, under the able guidance of Mr. Forrest S. Burtch who, in his 
twenty years of Roebling service, has become intimately familiar with the 
production, application, and engineering of wire rope and its allied products 
used by the aircraft industry. Aércord Division, John A. Roebling’s Sons 


Company, Trenton, New Jersey, Branches and warehouses in principal cities. 


ROEBLING 


means | onlicl in The acre 






STAINLESS STEEL AND GALVANIZED AIRCRAFT CORD AND STRAND... AIRCRAFT TERMINALS 
CORD AND TERMINAL ASSEMBLIES... ENGINE AND AITRCRAFT SLINGS 
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view. True to compass—subtract east 
because on the upper semicircle we “add 
east.” Thus 90° minus the easterly and 
plus the westerly figures gives the course 
one should read on the compass. 

Naturally, under conditions of rela- 
tively strong wind some correction must 
be made for drift. But first one must 
know the compass course—one must 
commence the flight on a given course 
before he can correct it for drift! And 
how few pilots solve their navigation 
problems nowadays anyhow! Most pri- 
vate pilots merely find the compass 
course, check the drift after 10 minutes 
and correct the heading a few degrees. 
But on either coast, where the variation 
is high compared with the zero variation 
around Chicago, pilots are concerned 
with the true-course compass-course 
problem. It can be very confusing with- 
out an easy solution. 

There is one other point in regard to 
compasses that might well be mentioned 
in passing. It is the problem of a reverse 
or reciprocal course. Given a compass 
reading of 213°, what is my reciprocal 
bearing? How can I turn around and fly 
exactly the opposite course without doing 
a confusing problem in arithmetic? (And 
when on instruments, such problems are 
distracting.) 

The easiest rule is given below 

Reciprocal bearings: (180° reversal of 

course) 

0° to 180° headings: Add 200° and 

subtract 20° 

180° to 360° headings: Subtract 200° 

and add 20° 


BENDIX 
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Thus in the problem just stated, we 
would subtract 200, getting 13, then add 
20 for the answer, 33°. To check the 
problem, assume 33° as the heading and 
find the reciprocal. Solution: add 200, 
getting 233°, subtract 20, and obtain 213°. 
(Compass course.) 

The one possible error might occur 
through a change in deviation. As we all 
know, the deviation in a compass is not 
the same for all headings. Suppose that 
we have an erratic compass, having 3° 
of westerly deviation on 213° and 4° of 
easterly deviation on 33°. In this case 
it would be better to compute the reverse 
course from the magnetic heading. This 
was found to be 210°, so we find the 
reciprocal by subtracting 200 and getting 
10°, then adding 20 and getting 30° (Mag- 
netic). 

Now, once again, the invaluable com- 
pass circle flashes into view before our 
eyes. In going from magnetic to compass 
we must use the bottom half of the circle 
(because it works only in a clockwise 
direction) and therefore we must sub- 
tract easterly figures. Subtracting our 
4° of easterly deviation we get 26°—the 
correct reciprocal compass course. 

Finally, there is the problem of turn- 
ing 90° from a heading and doing it 
without a difficult arithmetical computa- 
tion. 

Suppose that you are again on instru- 
ments and are making an orientation 
problem. Going in on the beam, you 
must turn 90° to the right (or left) in 
order to identify the sector you are in. 
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This necessitates two right turns of 99° 
and you must compute them quickly ag 
you fly. It is not always easy to add or 
subtract 90°, so a simpler method is used 
by some’ flyers: 

For a 90°—right turn: 
subtract 10. 

For a 90°—left turn: subtract 100 and 
add 10. 

The rule works well on all headings 
from east through south to west (90° to 
270°). For example, turn right from 187°: 

187° + 100 = 287° — 10 = 277°, 

But from such headings as 345°, adding 
100 — 10 gives 435°, from which 360 must 
be subtracted in order to get 75°, the de. 
sired course. Such a procedure may or 
may not be helpful; still, no simpler 
method is known—and if any reader can 
devise one, the instrument schools would 
like to hear about it. That also goes for 
the job of turning 90° left from such a 
heading as 67° and getting the answer 
both quickly and correctly. In this case 
some instrument pilots prefer to get the 
reciprocal: 67° + 200 = 267° —20 = 247°, 
Then turning right 90° thusly: 247° + 100 
= 347° — 10 = 337°. Others prefer to 
add 270°, but neither method may be 
worth the effort! However, many instru- 
ment pilots believe that the rule is help- 
ful, and it should be given a fair trial by 
private pilots before being summarily 
discarded. 

For purposes of clarity and _ illustra- 
tion, the correct figures of the problem 
are shown in Figure 4. 


add 100 and 


Snyder Aircraft Corporation gives 
you authorized, warranteed, Fac- 
tory Sales and Service for the most 
prominent manufacturers in the 
Aviation Industry. Complete stocks 


on hand for immediate shipment. 


Engine Overhaul - Instrument Service 


Parts - Accessories - Supplies 
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— Fine Craftsmanship \N WOOD 


for the AIRCRAFT INDUSTRY 


The expert craftsmanship that for generations has character- 
ized fine Grand Rapids furniture, is now serving the aircraft 
industry in America’s mighty war production. 


Thousands of speedy liaison planes, now in the air, giant 
troop carrying gliders, precision parts for mighty bombers, 
are proof of the versatile skill of Grand Rapids woodworkers 
in building wings, tails, floor boards, and many other impor- 
tant assemblies of wood — solid and laminated. 


It is proof, too, of experienced research, engineering, and 
production “know how” to break records in quickly making 
volume deliveries; in utilizing the facilities of a total of over 
two and a half million feet of production floor space, the 
capacity of hundreds of fast, modern woodworking machines. 


At the service of the aircraft industry — floor space and 
equipment for additional production is immediately available. 

















HE planes and ships streaming 

from America’s industrial centers 
are not just implements of war. They 
are working parts of the coming peace 
—an economic and sociological peace 
wherein the freedom-starved peoples 
of the world will be united by ties of 
common interest, purpose, and trans- 
portation. 


Airpower has bombed out distances! 
The fellowship of armies today sounds 
the keynote of international coopera- 
tion tomorrow. War materiel, ex- 
changed so freely between nations, 
foretells of an expanding international 
trade in the future. 


The men at the front will become 
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our economic and business leaders. 
Great names in war production will re- 
main great names in the manufacture 
of peacetime products. By building 
trainer planes and making high grade 
parts for the world’s fastest and best 
fightingand bombing planes, Fleetwings 
has earned its worldwide reputation. 


And, while Fleetwings’ production 


records climb, the discoveries and de 
velopments of Fleetwings’ engineers 
give exciting promise of peacetime ap- 
plication as well as immediate war use. 


Whatever the trend, whenever the 
time comes, there will be no wasted 
time at Fleetwings. Signing off war 
and taking on peace will be just a 
matter of shifted emphasis. 
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pioneers with parts 


and hydraulic 


equipment 





The BT-12, all-welded basic trainer built for 


the U. S. Army Air Forces. 


MOBILE WEIGHT UNIT saves time at Fleetwings. 
Conserving manpower and saving time and 
plant space are shortcuts to more production. 
Fleetwings’ Weight Department has done it 
with a highly efficient portable weight wagon. 
Now, instead of the assembled parts from the 
production line being hauled to the scales for 
weighing, the scales go to them. Fleetwings pro- 
duction men expect the new system to save 50% 
of the weighing time. 


FLEETWINGS' SCRAP PILE supplies the material 
Welding 
operations have been streamlined by the new 
benches at Instead of asbestos 
covered, they are overlaid with fire brick on a 


for new fireproof welding benches. 


Fleetwings. 


+ steel plate. Automatic shut-off valves oper- 
ate when the welding torch is replaced in the 


holder. 


HYDRAULICS. The Fleetwings Hydraulics Division 
will shortly 
These will incorporate all the features developed 
by our designers in the past, plus several in- 
novations which point toward increased versa- 
tility as well as peak efficiency at extreme low 


announce a new line of valves. 


temperatures. 


THE ARROW, Fleetwings monthly magazine, will 
help you tokeep informed on Fleetwings produc- 
tion. In its pages are described the new produc- 
tion methods, shortcuts, 
and news of interest to 
men and women in the air- 
craft If you’d 
like to receive a copy each 


industry. 


month, write us on your 
company’s stationery. 
Send your request to 
“THE ARROW” at Fleet- 
wings Plant Number Two. 





Division of Kaiser Cargo, Inc. 
BRISTOL ° PENNSYLVANIA 
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AOPA NEWS 


(Continued from page 102) 








der the Army Air Forces, are to leave 
their Washington office at DuPont Circle 
and set up housekeeping at 500 5th Ave., 
New York City, N. Y. 

This move is apparently a part of the 
general exodus from Washington which 
has come about as a result of recent or- 
ders slashing the numbers of military 
personnel in Washington. This would 
seem to indicate that at least within the 
Army Air Forces the trend is towards 
decentralization. 





The Flying Training Command, form- 
erly headquartered in Washington, is 
now at Fort Worth, Tex. The Flight Con- 
trol Command likewise has moved to 
Winston Salem, N. C. The Domestic 
| Transportation Division of the Air Trans- 
port Command has moved to New York. 
Another branch has moved to Cincin- 
| nati, and so on. 


Value of AOPA Membership 


Few pilots realize the service that is 
available to them through the AOPA 
| Washington Service Office (located in the 
Carpenters Bldg.). 

The following letter expresses the opin- 
| ion of one AOPA pilot: 
| “Thanks to your efforts I received the 
| telegram from W. L. Jack Nelson grant- 
|ing me permission to take my flight test 
in a Cub Cruiser... Your kind and 
prompt assistance has made it possible 
for me now to be the proud holder of 
private pilot certificate No. 384044, so you 
|can appreciate how I feel towards the 
| AOPA. 
| “Due to the fact that I have not been 
able to find words in the dictionary to ex- 
press my gratitude and believing new 
members would be better than words 
anyway, I have writen to the the AOPA 
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office in Chicago enclosing my check for 
$25 requesting membership for five of my 
flying friends. 

“Of course, your service was worth a 
lot more to me than $25, but I do hope 
that this will help to make it possible 
for you to extend such service to some 
other pilot. 

“Thanks again; I am proud to be a 
‘Booster Member’ of AOPA.” AOPA 
pilot No. 8765 (name upon request). 


Changes in ATC Expected 


The manner of controlling the increased 
volume of airway traffic is being studied 
carefully these days by air traffic control 
experis in Washington. Not only is flight 
plan traffic along airways increasing but 
the picture is further complicated by DF 
(direction finding) operations flying long 
distances between principal cities on a 
straight line or circle course. This means 
that DF flights frequently cross civil air- 
ways at varying angles and altitudes. 

Control of traffic along civil airways is 
based upon radio fixes (radio-range sta- 
tions and other radio navigation aids). 
These fixes, or “control points,” enable 
the operator at the traffic control center 
to estimate the arrival time and other 
pertinent data of all aircraft operating 
within the particular region surrounding 
a given air traffic control center. 

Thus it may be seen that flights of 
aircraft operating as DF flights which 
may cross airways unexpectedly or with- 
out the knowledge of the traffic-control 
center constitute a potential hazard to the 
well regulated flow of traffic on the civil 
airways. 

A detailed discussion of these prob- 
lems will be found in this month’s AOPA 
Pilot. Comments and sggestions from 
AOPA pilots or from non-member pilots 
are cordially invited. Communications 
should be addressed to the AOPA Wash- 
ington Service Office. 

END 
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Flying Couriers 


(Continued from page 33) 











agency to handle emergency transporta- 
tion jobs that the war industries, Red 
Cross, civilian defense or Army and Navy 
might suddenly require. 

The idea received wide support. The 
Cleveland Chamber of Commerce put its 
shoulder to the wheel, furnished free of- 
fice space, some office help, and plenty 
of good support. The Junior Chamber 
of Commerce offered to handle some de- 
tail work. 

Enthused about the idea, 1st Lieut. W. 
Ray Kromer, a CAP pilot and proprietor 
of a big refrigeration and air condition- 
ing business, shoved his business aside, 
took over as station manager. Ist Lieut. 
Dean H. Robinson, on leave of absence 
as a civilian member of the Army Air 
Forces, became assistant manager. 

Lieutenant Kromer estimated that the 
station would need from $5,000 to $6,000 
to pay its overhead expenses until it be- 
came firmly established—a fund to pay 
salaries of standby pilots, station man- 
ager, telephone and telegraph and other 
expenses. 

He and Robinson began calling on in- 
dustry executives; and instead of the dif- 
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"These landing strips make perfect cookie molds!" 





ficult selling job they expected, they 
found that companies contributed the 
underwriting fees readily, even eagerly. 
They quickly found themselves with 42 
underwriters who had contributed $6,300, 
and most of Cleveland’s industries were 
still uncanvassed. But the $6,300 was 
enough, so they quit there. 

Among these 42 underwriters were 
makers of airplane parts, a paint con- 
cern, a tractor manufacturer, a steam- 
ship line, a telephone company, an office 
equipment maker, forging companies, 
machine tool companies, rubber makers, 
foundries, tool manufacturers, a sewing 
machine company, a motor company, an 
electric concern, a vacuum cleaner man- 
ufacturer and many others. 

Executives of some of the plants made 
this same comment: “We can’t see how 
we possibly can use your service—but, 
being interested in the future of aviation, 
here’s the check anyway.” 

Two of the companies who contributed 
checks own airplanes and hire pilots just 
for such emergencies; but they too were 
pulled out of some bad holes by the 
courier service. And the station has 
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many repeat users. 

The station finally began operating De. 
cember 1, and, despite one of the worst 
winters in years (which grounded the 
service for days at a time) more than 
three score of emergency jobs already 
had been done by mid-March. 

Typical of the cases made on its service 
are the following: 

An engineer of the Lubri-Zol Corpora. 
tion, one of the underwriting concerns, 
called the courier service office in the 
Chamber of Commerce headquarters; 

“It’s worth $1,000 for me to get to 
Wright Field at Dayton this afternoon,” 
he offered. He explained he had impor- 
tant business at the big Army base, that 


‘he had a priority on an airliner seat but 


that all available airliner seats were filled 
that day with passengers with equally 
good priorities. And no train service was 
available. 

“We'll do it,” promised Lieutenant 
Robinson. Within a half hour, the engi- 
neer was aboard a CAP plare flown by 
Frank Sanzo, of Group No. 511, and he 
kept his date. The trip cost him not 
$1,000 but less than $50. 

Recently, Thompson Products, Ine, 
maker of a wide variety of aircraft and 
engine parts, found itself in a jam 
Loaded with contracts for fuel pumps, 
the company was nearly out of some 
parts made by a subcontractor located in 
a little western Ohio town about 150 
miles from Cleveland. The town is of 
the regular air routes. 

So L. C. Schmetzer, traffic manager of 
the company, called the courier service 
office, explaining his emergency. 

Schmetzer explained: “We’ve got only 
enough parts to supply our assembly line 
for six hours. The stuff won’t be ready 
at Defiance for a couple of hours, and we 
can’t make it by automobile or train in 
time to prevent a shutdown. And a shut- 
down will cost us thousands of man 
hours. 

“Tll see if we can’t do something,” 
promised Robinson. Within a few mo- 
ments, Don Patrick, CAP member, one 
of the nation’s outstanding blind flying 
instructors, was flying through the thick 
soup to Defiance, although that town’s 
airport had no radio facilities. He got 
the material back in time to prevent a 
shutdown at the Cleveland company’s 
plant. 

The Lynch company was unable to 
make enough parts to get ahead of the 
Cleveland concern, so that the CAP had 
to fly trips to Defiance the second and 
third day, one ftight being made by Mrs. 
Arlene Davis, well known racing pilot. 

Among those concerns which had do- 
nated $150, although not expecting to use 
the service, was the Ohio Rubber Com- 
pany of Willoughby, a Cleveland suburb. 
And this concern was one of the first t 
find itself facing an emergency. 

Making rubber pontoons on a military 
contract, it found itself with a rapidly 
dwindling supply of rubber cement, just 
enough to keep its assembly line running 
until noon of that same day, and wit 
some special rush jobs on the assembly 
line. But company officials weren’t wor- 
ried too much for they had been assured 

(Continued on page 120) 
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A CARRIAGE FOR 


THE lKucen 


There’s an old and still unchallenged saying among 
soldiers that “the infantry is the queen of battle.” But 
queens, like everyone else, are changing their ways these 
days and now the queen has a carriage... a troop-carry- 
ing glider . . . for the swift, surprise calls behind the 
enemy’s lines. 

This carriage for the queen was designed by WACO 
...is now being manufactured by WACO and more than 
a dozen other plane builders using WACO’s design and 
engineering supervision. 

As more and more of our troops move into battle, you 
can depend on it that the queen will be making plenty of 
these unheralded visits behind the lines... and you can 
also depend on it that there will be plenty of Waco 
gliders on hand to furnish the transportation. 
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The Waco CG-4A, 15-place glider is now offi- 
cially known as the “Haig.” 
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MASTERPIECE IN METAL 


To the skilled metallurgists who have chosen its tough steels and hard alloys, the, 


is beauty in the Allison’s metals. 


To the seasoned engineers whose slide rules and drawing boards ha, 
crystallized their dreams, the beauty lies in the design of the compa 


smooth- working parts. 


To the master mechanics whose skill produces mirror-like sutfan 
and precise fits, it is the superb machining that is beautiful, 


But beauty is as beauty does. 


So to the pilot on the fighting front, the sum of alli 
is the beauty of performance—the dependable, m 
failing action so vital to his mission and hij 

safe return. 


And to General Motors, whose 
was to produce one of the world’s fines 
aircraft engines, the beauty of th 
Allison lies in its record of acon. 
plishments on fighting from 
that circle the globe. 


* 


A comprehensive booklet « 
titled “Airplane Powe’ 
may be obtained byw 

ing: Room 11a, 

General Mote: 

Buildin, 

Detroit, 

Mia. 


POWERED BY 
ALLISON 

P - 38 — Lightning 
P- 39 — Airacobra 
P-40— Warhawk 
P- 51 — Mustang 


LIQUID=COOLED AIRCRAFT ENGINES 


DIVISION OF 
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OWI Photo by Palmer, in an Allegheny Ludium Plant 


FOR ALLOY STEEL 


( Accurate to aan of | per cent ) 


ie Y in the manufacture of 
stainless steel—that is, high 
fidelity to the properties required, 
and consistent uniformity over ship- 
ment after shipment—requires con- 
Stant control and research. 

In Allegheny Ludlum laboratories, 
chemists weigh the elements of 
each stainless melt to determine its 
€xact Composition. Analysis is de- 
termined to 1/1000 of 1%, for each 
element in the steel. Nothing is 


left to chance that will prevent waste 


of these vital alloys, or protect the 
faithfulness of the steel to speci- 
fications. 

That is the background of 
Allegheny Stainless when it comes 
to you as a raw material. And it’s 
only half the story. The major im- 
portance today lays in what you do 
with the steel . . . how fast you turn 
it into finished war equipment and 
parts; how little of it is wasted in 
rejects or spoilage. Stainless steel 
is a critical material; even the use of 


a high alloy, where a lower one 
would do the job, is a loss out of 
the nation’s reserves. 
@ Can you improve your use of 
stainless, either to save time or 
material? Our help, printed or per- 
sonal, is at your service. 


ADDRESS DEPT. F-3 


Ludlum 


Allegheny 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 
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(Continued from page 116) 
that another shipment of cement was on 
a plane bound from Milwaukee to Cleve- 
land, and was due to arrive before noon. 

A company representative was on hand 
when the airliner arrived—but there was 
no. rubber cement aboard. It had been 
crowded off at Detroit by other high 
priority freight. 

Messages flashed to Detroit located the 
cement still at the airport. It appeared 
the cement couldn’t possibly be brought 
to Cleveland by rail or automobile be- 
fore late that night or the next morning 

nd that meant working hours lost and 
a valuable contract delayed. 

Then someone remembered the courier 
service contribution. Within a short 
time, a courier service plane picked up 
the container of cement at Detroit, flew 
it to Willoughby airport only a few miles 
from the rubber company plant, and the 
assembly line resumed after a delay of 
but an hour and a half. 

“That service,” explained a company 
executive, “was worth many times over 
our whole contribution to the courier 
station—we expect to use it again and 
again.” 

Last winter, a tug towing a tanker 
barge owned by Cleveland Tankers, Inc., 
one of the courier service underwriters, 
was caught in a terrific gale in Lake Erie 
off Cleveland. The tug sank, leaving the 
helpless barge adrift. Despite a raging 
snowstorm and high winds, a CAP 
courier pilot, Clara Livingston, flew out 
over Lake Erie and located the missing 
barge. When her radio failed, she re- 
turned to Cleveland airport and with 
Pilot Don Patrick set out again—but sur- 
face vessels were unable to get to the 
unfortunate barge crew. 

The barge sank in Lake Erie off East 
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Cleveland—and the courier service pilots 
aided in recovering the bodies of the 
helpless sailors. 

The Pump Engineering Service Com- 
pany has its own airplane—but found it- 
self with two simultaneous emergencies. 
CAP handled one of them. And there 
are scores of other examples, at least 
one per day. By early summer, the CAP 
men expect their pilots and planes to be 
kept busy every day, as more transporta- 
tion problems pile up. 

Organizing such a station and getting 
planes and pilots enlisted and the sta- 
tion financed is a tremendous job. Lieu- 
tenant Kromer recommends now that or- 
ganizers ask underwriters for $500 each 
instead of $150. 

“It’s as easy to get the $500 as it is the 
$150—once you prove the worth of your 
idea,” he said, “and it certainly saves 
time.” 

Lieutenant Kromer recently was as- 
signed by the Ohio CAP wing to organize 
such stations in Cincinnati, Columbus, 
Youngstown, Akron, Toledo and other 
larger Ohio cities, and Robinson was 
named station manager at Cleveland. 

In organizing the Cincinnati station, 
Lieutenant Kromer found the airlines 
there very helpful, even eager for the 
new service to help them out of jams in 
which they often found themselves be- 
cause of the shortage of planes. In fact, 
the CAP is making frequent trips from 
Cincinnati to Charleston, W. Va., which 
American Airlines had to discontinue as 
a stop recently because the airport be- 
came unsafe for its big Douglas DC-3s, 
but not for smaller planes. 

In conferring with the Cincinnati 
Chamber of Commerce on the station, 
Kromer asked the chamber to find out 
if Cincinnati industries wanted the serv- 
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"I see our men have great respect for the accuracy of the American bombers!" 
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ice. So the chamber representative 
out to telephone some industrial ex 
tives. The first call was to an executiyg 
of a big aircraft factory. ss 

“Hell, yes,” exploded the executiyy 
positively. “Sure we want that servyign 
In fact, Pll send you my check for mp 
share this afternoon. Can I use the sery 
ice tomorrow for a.war trip?” 

That settled it. The Cincinnati cham. 
ber, rather than waste time with 
individual concerns to underwrite it, pup 
up the $5,000 for all its members, pro 
vided office space and other aid. 

But the underwriting fee isn’t all the 
users must pay; for they must also 
an hourly rate for the ships they use 
compensate the plane owner. This raje 
starts at $5.92 an hour for 65-h.p. plang 
and ranges up to $23.97 an hour for 34 
h.p. aircraft. 

Non-underwriters can use the servicg 
too—if they find themselves up against 
an emergency—by paying $7 an hour ex. 
tra, regardless of the type of ship used, 

But they’ve got to become underwriters 
if they want to use the service a secon 
time. 

Besides the hourly charge, there is a 
additional charge of 12% cents an how 
for $3,000 worth of insurance, which § 
written just as is ordinary travelers’ in- 
surance for airline or railroad travelers 
There is a waiting charge of $1 an hour 
ranging to $10 for up to 24 hours if the 
CAP has to wait at its destination for the 
user to complete his business. 

One of the courier service’s biggest 
handicaps is a lack of understanding of 
the service’s dependability and the skill 
and experience of its pilots. For tog 
often businessmen regard them as “amas 
teur pilots.” 
are extremely capable flyers. Some have 
up to 7,000 flying hours; mary hold in 
strument ratings. 

The pilots in the service are carefully 
classified and graded according to skill 
and experience, with the station managef 
guided by recommendations of CAP of- 
ficers and others who are familiar with 
each pilot’s ability. 

Those flying passengers must have at 
least 200 hours experience, with at least 
50 of this cross-country time. Only 
those with instrument ratings can be 
dispatched under bad weather conditions, 

Private pilots with at least 50 hours, 
some of it cross-country time, can qualify 
for the courier service, too—but only for 
carrying freight or express. The pilots 
are paid $8 a day or $2 per flying hour. 
This is authorized under the revi 
Civil Aeronautics Regulations which pro- 
vide a private pilot can fly for pay Mm 
CAP service but in no other way. 

And the service is operated with all 
the dispatch and thoroughness of an air- 
line. 

All pilots must wear the regulation 


CAP uniform and insignia and the planes | 
must bear the CAP emblem. Every trip] 
must be made under a flight plan, fol- 7 


lowing the procedure of an airline. The 


planes must be inspected weekly and 7 
carry airworthiness certificates—and ~ 
every plane, pilot and passenger insured © 


before the flight can be dispatched. 
END 


But courier service pilotg ~ 


0 
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Meee NORTH AMERICAN SETS THE PACE 
.on the. Jraining , y ay of the Norld 


A SQUADRON OF NORTH AMERICAN AT-6 TEXAN TRAINERS “PEELING OFF” FROM ECHELON FORMATION 


PILOTS OF 24 NATIONS TRAIN IN "TEXANS" 


he most widely used trainer in the world today 

is the North American Texan, formerly known 

as the Harvard. More than 10,000 airplanes— 
believed to be a world’s record—have been built 
in North American Aviation’s trainer series. 
Twenty-four nations have chosen the Texan 
as their own combat trainer. Their wing 
insignia adorn this page. 


In gunnery and bombing practice; in formation 
and instrument flying; in coast patrol and semi- 
combat duty the Texan has proved its versatility. 


A pilot trained in a Texan is equal to any job in 
modern air war. He feels as much at home in a 
P-51 Mustang fighter or B-25 Mitchell Bomber as 
in a North American trainer. For the instrument 
panels and controls in all three North American 
planes have been specially designed to make 
the transition “painless” from trainer to 
fighter or bomber—helping give young pilots full 
confidence on their first flight in a heavier plane. 





In the United States Army Air Forces almost 
every pilot of a fighter or bomber — whether 
single-engine or twin-engine—won his wings in a 
North American trainer. That’s a mighty impor- 
tant fact that we, the men and women of North 
American, are proud of. 


Free! Reprint of this page. Send postcard to North 
American Aviation, Dept. P, Inglewood, California. 


NORTH AMERICAN AVIATION, INC. 


Inglewood. California 
as Kansas City 
Member, Aircraft War Production Council, Inc. 


B-25 7 MITCHELL — 
we. 


P-518 MUSTANG AT-G} TEXAN 


NORTH AMERICAN ic 























FFICIENCY IN TRANSPORT... 





@AIRCRAFT 





The Army Air Forces use the most efficient airplane for each specific pur- 
pose in Transport, as well as for their Combat missions. Huge cargo planes 
carry large groups of men and tons of equipment and supplies. But, for the 
rapid transportation of officers over distances up to 1000 miles, the Army 
has selected the Jacobs-powered C-78, light Personnel Transport, — swift, 
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JACOBS AIRCRAFT ENGINE CO. 


POTTSTOWN: PENNSYLVANIA-U-S-A: 
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HE modern aircraft engine has the power to 


4b ~ move a freight train. Yet it weighs less than 
We feed these habies a pair of ordinary car wheels. The secret of its 
tremendous output without the need for massive 

with a parts lies in large measure in microscopic balance, 

high speed, and high efficiency, together with the 

. 7 miracle of modern alloys. Its power is smooth and 
measuring spoon! tremendous when under instrument control . . . 
but is gone in a flash—along with a plane and a 

pilot, perhaps—if it is ineptly handled. Kollsman 

engine instruments—tachometers, manifold pres- 

sure gages, thermometers—are what give the pilot 

control over the torrent of power which propels 

him through the skies. Upon their precision and 

reliability has been built not a little of aviation’s 

current advancement. Their role in tomorrow's 


progress is an even greater one, 
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Pt 
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WHAT TOMORROW'S AIRCRAFT ENGINES wil! 
look like or how they will perform, we don't know 
yet. But we do know that instruments will play a 
large part in expanding their scope and usefulness 
far beyond anything we know today. Kollsman 
engineers are constantly developing new and better 
arcraft instruments which will help widen and ex- 
tend tomorrow's skyways for a new era in aviation, 


THE KOLLSMAN ELECTRIC DUAL TACHOMETER AND SYN- 


CHROSCOPE 07 only registers engine revolutions in twin- 
engined planes, but directly compares the speed of the 
engines to permit perfect synchronization. It is electrically 


operated, with generators on the engines sending power AIRCRAFT 
impulses by wire to the indicators on the instrument panel. INSTRUMENTS 
PRODUCT OF 


SQUARE 7) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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“Corsairs’ 
take off on AEROLS* 


With remarkable smoothness, these Chance Vought 
fighters, called “Corsairs,” race off the flat-top’s 
deck. Enemy ships have been sighted and hunting 


prospects are good. 


Like other American aircraft, ““Corsairs’’ are Aerol- 


equipped. Thus they can take off and land on a 


flight deck with speed and safety. 


The superb performance of Aerols on today’s war 
planes is but a prelude to the safety and comfort 


they will contribute to after-the-war aviation. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION +*© «+ CLEVELAND, OHIO 


Also Manufacturers of Cleco pneumatic too!s for the aircraft and gen- 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses, and Cleveland rock drills for mining and construction work. 


ce ae 


*THE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OIL"—THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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J hree-dimensional 
drawings show to great 
advantage both in de- 


sign and in construction 
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HE word “illustration” is an old one. 
Almost every plant has its illustration 
department or group. The phrase 
“production illustration,’ however, im- 


plies something very new and different. 
Production illustration should not be con- 
fused with advertising, handbooks, parts 
catalogue or art for art’s sake, but it is a 
very demanding and specific occupation. 

The basic difference between an illus- 
tration group and a production illustra- 
tion group lies in the organization and 
the manner it operates within the plant 
program. It should be understood that a 
production illustration group does not 
change existing methods and procedures 
but supplements them and is very eas- 
ily installed in a plant. It must be given 
proper authority and recognition, how- 
ever, and placed in its proper location if 
results are to be obtained. Many pro- 
duction illustration groups have failed 
because they were regarded as a curio 
group or, in other cases, have made illus- 
trations for only one plant function. This 
condition should be guarded against in 
setting up a production illustration group. 

The theory of production illustration is 
entirely one to achieve production design 
and to facilitate high speed production in 
the shop by presenting the product to the 
plant in an easy to understand manner. 

The tool that the production illustra- 
tion group uses is three dimensional pic- 
turization. Whether this tool can be 
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The author, center, discusses a production illustration with C. G. Donovan, Douglas 
Engineering Co-ordinator (left) and B. G. Smith, Manufacturing Co-ordinator. 


roduction Illustrations 


by A. D. PYEATT 


Supervisor, Production Illustration 
Douglas Aircraft Co., El Segundo Plant 


used efficiently or not depends upon the 
organization of the group and its place- 
ment within the plant. 

The production illustration group works 
throughout all phases of the plant pro- 
gram from the inception of the design to 
the last production unit that rolls off the 
assembly line. Timing is important—an 
illustration must be in the right place at 
the right time. If this is not done, the 
illustration’s authority and purpose will 
be lost and, in most cases, be filed away 
and never used. 

The production illustration group has 
two basic functions, namely, engineering 
and manufacturing. The function that 
has been most widely publicized is the 
manufacturing one, or easily read illus- 
trations for the man in the shop. Strange- 
ly enough, in a complete production illus- 
tration program, this is the last and not 
necessarily the most important produc- 
tion illustration job. The engineering 
function always comes first and, if accom- 
plished in the right manner, greatly sim- 
plifies the subsequent manufacturing 
function. 

There is one general job that is accom- 


plished in both functions, however, and 
that is visualization of the product for all 
departments. Every department in the 
plant has some specific job to accomplish 
with regard to the product. They are all 
talking about the same thing. This over- 
all visualization makes for freer dis- 
cussion and more efficient handling of 
these specific jobs. 

Recent developments in the concept of 
scheduling have proven, from an analy- 
sis of the various nonproductive func- 
tions—such as production planning, tool 
analysis and design, estimating, ete.—that 
unless these functions are placed in the 
proper timing sequence in a total pro- 
gram, they were of little or no use and 
resulted in a great deal of confusion. 

The answer to this problem is to inte- 
grate all functions to the common de- 
nominator of elapsed time in order that 
the fullest use of each may be realized. 
One of the most successful examples of 
functional time integration has been the 
production illustration group. Engineer- 
ing phase production illustrations are 
scheduled to overlap with the engineer- 
ing design so that on the whole, the il- 
lustration will be published before the 
engineering orthographic drawings are 
released from the engineering system. 
This results in a more orderly program 
among the nonproductive planning func- 
tions as it gives them a common meeting 
ground and the use of a common tool— 
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Fig. |: Typical organization chart. 
namely, the new production illustration. 

Production illustration provides a 
bridge between the experimental design 
and full production thus helping shorten 
elapsed time between the creation of an 
idea and the delivery of production units. 

One of the major problems in industry 
today is stimulating interest in work to 
overcome mental and physical fatigue re- 
sulting from long hours, inexperience and 
general war time conditions. One of the 
most important general operations of the 
production illustration group is to cre- 
ate the correct psychological effect upon 
all departments by stimulating interest in 
work. All personnel, whether they be 
technical or clerical, are involved with 
the product in some way and contribute 
to the final production unit. If they can 
be made to realize their part in the plant 
program, or in other words, how their 
jobs are related to the finished product, 
efficiency will improve. 

1. Organization—A. General—The 
following organization outline is for a re- 
latively large plant employing a complete 
production illustration program. It is 
realized that with a smaller plant the 
plant functions are closer together (if not 
in the same department) and easier co- 
ordination and less red tape is involved. 
In such a small plant program the cor- 
responding production illustration or- 
ganization can therefore be smaller. How- 
ever, in a large plant involving large 
contracts it is usually found that the co- 
ordination of all departments involved 
becomes more difficult but at the same 
time must be maintained in order to meet 
contract dates and obtain quality and 
quantity in the product. 

Before production illustration became 
recognized as an official group, the con- 
sensus of opinion was that it needed little 
organization, no more than a man in 
charge. This is entirely erroneous. Due 
to the scope of the production illustration 
group’s activities and the demands which 
are made upon it by the engineering 
department and manufacturing depart- 
ments, schedules cannot be met on jobs 
or the proper attention cannot be given 
to accuracy and authenticity unless re- 
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sponsible authorities in the group can fol- 
low the details. 

With this in mind, the production illus- 
tration organization must be complete 
enough and flexible enough with the 
proper authorities within the group es- 
tablished in order to obtain the correct 
timing and get the illustrations on the job. 
The production illustration group should 
be a separate department located in the 
engineering department or a part of the 
engineering department in order to have 
the flexibility of operation required. 

Production illustration is a general 
function with specific purposes. As it has 
been noted, the production illustration 
group is divided into two main functions, 
namely, engineering and manufacturing. 
Therefore, good results are obtained if 
an engineering co-ordinator and a man- 
ufacturing co-ordinator are established 
within the group as assistants to the pro- 
duction illustration engineer. These two 
men should be of administrative caliber 
as they have control of the leadman in 
their specific functions. They should be 
fully acquainted with all current models 
from engineering, manufacturing and 
functional standpoints. They should also 
have a knowledge of production design, 
manufacturing methods and procedures 
and be able to advise the various per- 
sonnel concerned on these methods, 

B. Production Illustration Engineer: 
The production illustration engineer is in 
charge of the production illustration 
group activities and it is his main job to 
insure good organization and manage- 
ment of the production illustration group 
for the plant. He is responsible for the 
administration of his personnel and the 
quality and quantity of production rela- 
tive to the production illustration group 
as well as the schedules and records of the 
group. In order to accomplish this the 
detail organization of the group must be 
very carefully planned and supervised. 
The proper authorities must be estab- 
lished and relied upon so that his desk 
does not become a bottleneck. 

It is the responsibility of the production 
illustration engineer to make sure that his 
group does not accept too much work or 
the wrong type of work. Good organi- 
zation is the answer. 

C. Engineering Co-ordinator: The en- 
gineering co-ordinator should make all 
engineering production illustration re- 
lease schedules. With such a co-ordina- 
tor on the job, a closer co-ordination 
with the design groups in the engineer- 
ing phase can be obtained. All other 
nonproductive related functions includ- 
ing loft, tooling, scheduling, planning, es- 
timating, production control and the shop 
project group on the first airplane, must 
be contacted with regards to engineering 
function illustrations. The engineering 
co-ordinator should also insure the cor- 
rect manpower loading for engineering 
illustrations as well as analyze all in- 
coming jobs for feasibility and available 
information. 

D. Manufacturing Co-ordinator: The 
manufacturing co-ordinator is completely 
concerned with the illustrations that go 
into the shop and their co-ordination with 
all manufacturing functions. The manu- 
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facturing co-ordinator must also under. 
stand specific plant production methods 
and functions. The scheduling of many. 
facturing illustrations as well as the job 
analysis are handled by this man, It jg 
his job to make sure that manufacturing 
illustrations from which the product jg 
built are in the right place at the right 
time and are doing the job for the work. 
men, This means complete information 
for untrained personnel to enable them 
to do their jobs with a minimum of sy. 
pervision. He also has an opportunity of 
helping the plant decide on the one way 
out of the many that the job should be 
done and see that it is standardized in the 
shop through the various shifts and that 
the responsible departments conform, 

This man keeps the shop management 
informed, through the production illys. 
tration engineer, as to the progress of the 
product in the plant. 

E. Methods Analyst: The theory and 
practice of production illustration is rel- 
atively new, therefore, it is easy to un- 
derstand that procedures and techniques 
are as yet being developed. To insure 
standardization of presentation including 
techniques and methods for the produc- 
tion illustration group, a man should be 
assigned to analyze these techniques, to 
be put down in manual form. Illustrators 
at this stage of development have a tend- 
ency for individualism and _ techniques 
that range from the artistic to the com- 
plete mechanical. If proper schedules are 
to be met, this uniformity cannot be 
tolerated and the best method—that js, 
the most efficient for time and technique 
—must be established in black and white 
and conformed to. Therefore, it is ad- 
visable to establish a methods analyst in 
the production illustration organization. 
It is this man’s further responsibility to 
issue procedure bulletins in advance of 
manual changes. 

F. Check Group: Checking is a seri- 
ous problem in the production illustration 
group as the group has developed froma 
completely supplementary department 
involving just pictures to a very precise 
and depended upon function. The engi- 
neering checkers neither have the time, 
the inclination nor the available informa- 
tion with which to check a production il- 
lustration. Therefore, a check group must 
be set up as a part of the production illus- 
tration organization and established as an 
authority within the group to insure cor- 
rect information, accuracy (which in- 
cludes authenticity of picturization rela- 
tive to the product) and techniques as 
outlined in the manual. Complete co-or- 
dination of engineering change records 
and procedures must be maintained 
within the check group. Production 
breakdowns must be signed and approved 
by the proper authorities in engineering. 
Structures and systems must also follow 
this. Manufacturing illustrations must be 
approved by several nonproductive and 
productive departments. It is the check- 
er’s job to see that this is done. 

G. Leadmen: Leadmen must be es- 
tablished as various models are being il- 
lustrated at the same time. These lead- 
men must be recognized as directly in 
charge of the illustrators on their job, in- 
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Figure 2. 


suring proper analysis of the job by the 
illustrator. Good understanding of il- 
lustrations, the model and plant functions 
must be maintained. He is responsible 
for all illustrations on his particular 
model. The leadman insures the proper 
development of new illustrators and must 
be recognized as a vital part of the pro- 
duction illustration organization. 

H. Clerical—1. Illustration Control: 
Production illustrations follow a system 
of release very similar to that of engi- 
neering drawing release. The illustra- 
tions are routed from the illustrators to 
the check group and to other responsible 
authorities that :aust sign for the authen- 
ticity. It is usually necessary to have a 
control desk for the records of the illus- 
trations and their status within the group 
release system. The timing of production 
illustration dictates a rapid clearance 
from the group necessitating a complete 
set of records to expedite release of the 
illustrations. 

2. Distribution: Production illustration 
timing which dictates that engineering il- 
lustrations must be delivered in advance 
of regular engineering releases, or as fast 
as possible with regard to manufacturing 
jobs, makes it unfeasible to use the facil- 
ities of the regular blueprint control. The 
production illustration group should con- 
trol their own distribution and charges to 
insure the proper release and make sure 
that all people who need the illustrations 
get them. Such things as confidential 
status of drawings must also be co-ordi- 
nated with the engineering authority. A 
distribution clerk therefore should be in- 
stalled and be in complete charge of all 
original and print charges and be in close 
contact with the scheduling of the group. 

(Continued on page 134) 


Bid illustration. 


This shows the Douglas SBD. 





Figure 3. 
. Instal.—Propeller 


. Instal.—Windshield 

. Enclosure Assem.—Front Sliding 

. Instal.—Rear Cockpit Fixed Enclosure 
. Enclosure Assem.—Rear Sliding 

. Enclosure Assem.—Gunner Cockpit 

. Structure Assem.—Fuselage Upper 

. Rudder Assem.—Complete 

. Tab Assem.—Rudder Trim 


. Cone Assem.—Tail 


so Ooneoevhwn =- 


y=-s 


. Tube Assem.—Elevator Torque 


w 


. Tab Assem.—Elevator Trim 


~ 


. Elevator Assem.—Complete 
Stablizer Assem.—Horizontal 

. Gear Assem.—Tail Wheel 

. Structure Assem.—Fuselage Lower 


anu 


. Structure Assem.—Fuselage Lower Aft 


2 @ 


. Flap Assem.—Center Section 
. Flap Assem.—Outbd. Wing Lower 


Production breakdown illustration. 


21. Flap Assem.—Outbd. Wing Upper 


. Plant Assem.—Complete Demountable Power 22. Tab Assem.—Aileron Trim 
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24. Structure Assem.—Outbd. Wing Panel Trailing 
Edge 
25. Tip Assem.—Wing 
26. Blkd. Assem.—Sta. No. 228 L. H. 
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i ie parachute has taken its place in the commercial life of this busy 


nation. Medicine, industrial materials, mail, food—yes, even eggs! 
—all have in recent years been successfully delivered by parachute, 
and wartime developments promise many new horizons for the para- 
chute industry when peace comes. By constantly redesigning and im- 
proving our ‘chutes, by incorporating more safeguards, finding better 
materials, developing better production methods and lowering costs, 
Switlik has taken the lead in establishing the place the parachute will 


occupy in the business and industrial life of the nation after the war. 


FIVE REEL SOUND FILM 16MM —“‘ Parachutes for Safety’’ may be had fora one-day showing 
by schools and colleges upon request. This unusual film describes the manufacture, pack - 


ing, service, maintenance and use of parachutes. For data please write on letterhead to: 


SWITLIK PARACHUTE COMPANY E TRENTON, NEW JERSEY 
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For years parcels have been delivered by ‘chute to 
remote areas. This quick, sure method will come 
into even more general practice after the war. 


FOR WAR 


AND PEACE 
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£2354 Nylon, i in some important ways, 
ee gas Pas is as far ahead of cotton or rayon 








foot pedal gear shift. Yet there are 
still unanswered questions, un- 
solved problems, unexplored horizons. 

In 1939, DuPont announced Nylon to the public. 
“U.S.” research men wondered—wondered since Nylon 
in stockings was stronger, sheerer, more resistant to runs, 
why it might not also be stronger, lighter, more efficient 
for tire cord. It was natural for “U.S.” to undertake this 
problem because “U.S.” laboratories had pioneered and 
developed rayon for tires and “U.S.” fac- - ee 
tories had produced rayon tires for auto-¥- > 
mobiles and trucks. With this backgroundy 2 3 
of experience, a practical Nylon construcs: 
tion was soon developed. sf at 

Truck tires with Nylon bodies were put, oF 
,; into high-speed service over scorching “” oe 
I highway s. In every test these Nylon-built 
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What Nylon Can Mean 
To Airplane Tire Construction 


. ee for use in airplane tires as<% 
r eee fluid drive is ahead of the old-time ° 


: ae °*; "U.S." will build better and better 
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tires proved that they could out 
«perform the best tires built of 
eS Botton or rayon cord. Even be- 
Se fore Pearl Harbor, ‘‘U.S.”’ tires 
made with Nylon cord were 
tested on military aircraft. The results confirmed 
what had already been found in the laboratory and 
on the road. Still the properties of Nylon tire cord 
are not fully understood. United States Rubber Com- 







that lie ahead. oo os AR 
But whether made from Nylon,, jae 
from rayon, from cotton cords one 
from spider-web-thin steel, fro cd 
ynthetic rubber, or from the®, 
Se aturel milk of the rubber tree, 


tires—as its technical men open up 
new methods and new materials to 
the America of tomorrow. 





United States Rubber Company 


1230 Sixth Avenue + Rockefeller Center > New York 
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EXPLOSIVE 
RIVETS 


Unique blind fasteners make possible high speed 


riveting in difficult-to-get-at locations where 


the bucking of heads of solid rivets is impossible. 


nated the bottleneck of blind fasten- 

ing in aircraft construction, making 
possible high speed riveting in locations 
where it is difficult or impossible to 
“buck” the heads on conventional solid 
rivets. 

A new and unique type of blind: fas- 
tener, this rivet has a high explosive se- 
creted in a cavity at the end of the shank. 
Heat applied to the head by an electric 
riveting iron or radio frequency detona- 
tor tires the charge in 142 to 242 seconds. 
The explosion expands the blind end of 
the shank into a perfect, barrel-shaped 
head of a diameter 15 to 30 per cent 
greater than the original shank. 

Millions of these fasteners are being 
used in airplane factories and at military 
repair depots. They are installed at a 
rate of 15 to 20 a minute, as contrasted 
with two to four a minute for most 
“blind” fasteners. 

Uniform strength in the rivet and the 
speed and ease of installation are the ma- 
jor advantages of explosive rivets. They 
are available with brazier and counter- 
sunk heads, and nominal shank diameters 
are 4g, 5/32, and 3/16 inches. Made of 
aluminum alloy, they are ready for use 
as received, requiring no heat treatment 
or refrigeration. Each rivet is colored to 
indicate the range of metal thicknesses 
for which it may be used. 

Selection of the correct rivet for the 
job is the first step in installation, ac- 
cording to directions prepared by Du 
Pont. Special tables make it easy to 
choose a rivet of the right head type, 
shank diameter and grip length. In no 
case should a rivet be used in a total 
thickness of metal greater or less than 
the range for which it is designed. 

Second step is preparation of rivet 
holes. Pilot drill and redrill holes to give 
a push between rivet and hole. Remove 
all burrs and clean out chips between 
parts to be riveted. For best deflection 
results the diameter of the redrilled hole 
should not be more than 0.001 inch 
greater than the rivet shank diameter. 


D: PONT explosive rivets have elimi- 


When sheets are to be press counter- 
sunk, the pilot drill used prior to dim- 
pling should be small enough so that the 
finished drill will remove the overlap be- 
tween the dimpled sheets. Provided this 
condition is met, the size of the pilot 
drill may be varied to meet dimpling tool 
requirements. Wherever possible it is 
desirable to chamfer (machine counter- 
sink slightly) the outer edges of holes in 
bottom sheets before dimpling so as to 
eliminate sharp edges on finished dim- 
ples. Simultaneous dimpling is desirable, 
where possible. 

Sheets and members must be held to- 
gether tightly prior to expansion of rivets. 
“Cleco” or similar type spring fasteners 
which do not damage the finished hole 
should be used liberally. Self-tapping 
screws are advisable only in pilot holes, 
since they damage the holes. 

Step number three is placing rivets in 
the holes. Do not force rivets to the ex- 
tent of scraping the protective film on 
the shank, since this might interfere with 
correct heating of the rivet and reduce 
its corrosion resistance. The operator 
should make sure the head is firmly 
seated and the shank fits snugly in hole. 
A rivet may be tapped lightly with a 
smal] wooden or rubber mallet, if care 
is taken not to damage its head. 

Then apply the iron or -detonator to 
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Setting explosive rivets with riveting iron, 


the head with pressure sufficient to in- 
sure good contact. Keep the tip centered 
on rivet head, avoiding contact between 
tip and metal surrounding the head. Re- 
move the tip as soon as a sharp report 
indicates the rivet has expanded. 

Operators should adjust the control of 
irons or radio detonators so that rivets 
are expanded in 12 to 6 seconds. Ex- 
pansion may be less than desired if rivets 
are heated too rapidly or too slowly. 
Any which do not explode in the speci- 
fied time must be removed and replaced, 

Experience will indicate the proper 
technique of applying sufficient pressure 
with the riveting tool to force sheets to- 
gether. The shank end may be as close 
to an opposite structure, without pro- 
tection, as shown below: 

In operating the electric riveting iron, 
the proper size tip for the rivets to be 
set can be readily selected by reference 

(Continued on page 134) 


Cross-section of DuPont explosive rivets (left) before expansion and (right) after expansion, 
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CHAMPION SPARK PLUGS 


,. are thoroughly dependable. This has been their outstanding characteristic 


for 33 years. Today Champions are on active duty on every front, add- 


ing daily to their prestige and reputation with the men of the air force. 


CHAMPION 


C€26—Unshielded 


In aircraft engines of every type and size, depend- 
able performance is the most desirable quality. 


Spark plugs can and should contribute materially 
to the dependability of every engine by delivering 
their life-giving sparks regardless of temperatures 
or pressures. Champion Spark Plugs have compiled 
an outstanding record in this respect, and are play- 
ing their vital part in an ever-increasing number of 
all types of planes in use by our air forces. 


Champion’s unequalled resources are back of the 
specially developed ceramic insulating material 
used in these spark plugs. Exclusive features in 
construction and design are combined with its 
outstanding qualities, and account for their supe- 
rior performance and dependability. Characteristic 


€26$—Shielded 


OFFICIAL U. S. NAVY PHOTOGRAPH 


advantages of Champion Ceramic Insulation in 
service are: 


1. Immunity from heat and chemical reactions. 


2. Freedom from fuel, oil, or moisture absorption 
which causes “‘shorts’’. 


3. Inherently high heat conductivity with con- 
sequent wider range between pre-ignition and 
fouling. 


4. Absolute uniformity of material. 


5. Homogeneous structure eliminates air spaces 
which cause current leakage. 


6. Easily cleaned and serviced—no specialized 
equipment or factory returns necessary. 


7. Scientifically controlled manufacture. 


USE CHAMPIONS AND FLY WITH CONFIDENCE 








132 INDUSTRIAL AVIATION SECTION August, 1943 


Inside this package & there’s something important... 


the KLYSTRON* tube 
feveloped by Sperry 


NTIL the war is over, there are very few things 
that we can tell you about the KLYSTRON* tube. 


We can say that it is a vital factor in electronics, 
that it was developed by the Sperry Gyroscope 
Company following initial research at Stanford 
University. 

Right now, the KLYSTRON* is making very 
important contributions to essential military 
equipment. And other advances in this field 
have been made—after the war is over, some of 
these will undoubtedly contribute to the security 
and comfort of a world at peace. 








SPERRY 


GYROSCOPE COMPANY 


BROOKLYN, NEW YORK 


DIVISION OF THE SPERRY CORPORATION 


*The names KLYSTRON and RHUMBATRON were officially 
registered at the U. S. Patent Office on October 3, 1939, 
by Sperry Gyroscope Company, Inc. KLYSTRON is registra- 
tion No. 371650. RHUMBATRON is registration No. 371651. 

















PLEXIGLAS 


AVIATION’S 


STANDARD 


LEXIGLAS withstands the terrific air pressures encountered by the speedy Lockheed “Lightning.” 


TODAY on every 


type of Army and 


Navy airplane 


()* the smallest observation plane, 
/ on the largest bomber, you'll find 
PLEXIGLAS cov kpit enclosures, nose 
sections, tail assemblies, astrodomes 
or gun turrets. 

This strong, shatterproof plastic is 
as clear as optical glass yet only half 


as heavy. It has proved itself again 


and again under the worst possible 


conditions. Even huge sheets of 
PLEXIGLAS are easy to cut and form 
into curved streamlined shapes meet- 
ing high optical standards. 

Today, PLexicLas is seeing action 


on every fighting front. 


TRANSPARENT 


PLASTIC 


Photo through courtesy of Lockheed Aircrajt Corp. 


TOMORROW on 
your own private 
plane 


HE same qualities which made 

PLEXIGLAS the standard equipment 
of fighting planes today will make it 
standard equipment on your own plane 
tomorrow. When buying your postwar 
plane insist on PLEXIGLAS—aviation’s 
standard transparent plasti¢ 


Only Rohm & Haas makes PLEXIGLAS 


PLEXIGLAS 1s the trade mark, Reg. U. 8. Pat. Of ., for the acrylic resin thermoplastic sheets manufactured by the Rohm & Haas Compan; 


LOH M 


Manufacturers of Chemicals including Plastics 


WISHINGTON SQL 


Synthetic insecticides 


IRE, 


Fungicides Enzymes 





& HAAS COMPANY & 


PHILADELPHIA. PA. 


Chemicals for the Leather, Textile and other Industries 
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Correct and incorrect method of ap- 
plying tip to the du Pont explosive 
rivet heads used in aircraft fabrication. 


(Continued from page 130) 

to a table furnished with the iron. The 
tip should be screwed firmly against the 
iron’s face but should not be forced with 
a wrench. The wattage regulator is 
plugged into an electrical outlet of proper 
voltage, and the iron is plugged into the 
wattage regulator socket. 

Turn the adjusting knob of the wattage 
regulator to the setting which will ex- 
pand rivets in 112 to 6 seconds after heat 
is applied. The following trial settings 
are suggested: 

Rivets shorter 

to “low.” 

Rivets longer 

to “high.” 

Intermediate lengths—set regulator at 

point between “high” and “low.” 
Then allow iron to heat 20-30 minutes. 

To increase the life of the iron and 
avoid softening the tip, the iron should 
not be operated at full “high” setting 
without making the following calibra- 
tion: (1) Insert No. 4-BSS4 Tip. (2) Set 
wattage regulator at the “starting” point. 
(3) Heat iron for 30 minutes on voltage 


than—8—set regulator 


than—18—set regulator 





Plain of Alciad* 24S-T 





inch 
inch 
inch 
chromate 


1/8 inch rivets as close as. 
5/32 inch rivets as close as. 
3/16 inch rivets as close as... 


*Also anodized and/or 
primed 4S-T. 


zinc 





ATION 


supplied by outlet, or outlets, to be used 
for actual riveting. (4) Press tip firmly 
against a DR-127A-20 rivet in a 0.190 
inch to 0.204 inch thick aluminum alloy 
test assembly. If expansion does not oc- 
cur in three seconds, advance wattage 
regulator knob approximately 20° toward 
“high.” After 10 minutes at new setting, 
repeat firing test with new rivets. Ad- 
justments and firing tests should be con- 
tinued until rivets are expanded in 1% 
to 3 seconds. (5) After proper setting is 
located: (a) remove screw which holds 
adjusting knob on knurled shaft; (b) 
remove adjusting knob without changing 
position of shaft; (c) replace knob with- 
out moving shaft so that knob rests 
against stop pin on high side; (d) replace 
screw. Calibration is then complete and 
iron is ready for use. 

For proper maintenance, the iron 
should be checked periodically, all stud 
screws tightened, and heating head stud, 
threads, bevel and face kept clean. Tips 
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should not be removed from iron wh 
hot without first cooling in water or a 
stream. Irons must be reshaped whey 
their dimensions exceed maximung 
shown in tables and drawings furnish 
by du Pont. 

Rivets should be kept in boxes in whig 
received and stored in a dry place, pref. 
erably a closed cabinet. Temperatury 
in excess of 120° and open fires should 
be avoided. Unexpanded rivets which 
cannot be used should not be thrown jp 
the trash, but placed in a wire basket 
and destroyed in fire. 

Explosive rivets are manufactured by 
the Explosives Department, E. I. du Pont 
de Nemours & Company, Wilmington 
Del. They now are used only in air. 
plane construction and repair, but ther 
field of usefulness probably will be 
greatly expanded after the war, so they 
will be used in many industrial enter. 
prises outside of aircraft. 

END 








Production Illustrations 


(Continued from page 127) 





2. Engineering Functions: Engi- 
neering illustrations teke pictures of 
ideas; the camera will not. This is the 
key function of the production illustra- 
tion group in the engineering phase of 
aircraft construction. 

The engineering department carries the 
responsibility of designing a product that 
will fit in with the customer’s require- 
ments as well as the plant’s available 
production methods and space. The pres- 
ent day Army and Navy Requirements 
for aircraft dictate a very thorough engi- 
neering program. The complexities and 
length of time involved in an engineering 
program are seldom realized. Approxi- 
mately 100 illustrations per model are 
made in the engineering phase of any 
new airplane design. 

A. Preliminary Design—l. General: 
The preliminary design phase is the most 
critical and important one of all. De- 
signs created in this phase affect the en- 
tire subsequent program. The engineer- 
ing department starts the ball rolling and 
in conjunction with this, the scheduling 
and tooling groups are directly involved. 


This is the stage where the interpretatig 
of the bid is created and approved } 
the contractor. Good design aerodynamiz 
cally, for production and operation, aie 
prime considerations. ; 

2. Bid: At the time the bid is receiy 
or the letter of intent for an airplane, ff 
engineering department must submit big 
information in a very short amount 
time. Three-dimensional presentatig 
has proven to be very feasible for p 
senting the salient features of the prd 
posal. The production illustration grou 
is called upon at this time to furnish im 
formation for the sales prospectus in th 
form of complete composite cutaways f 
many additional auxiliary explanatis 
in the form of illustrations. 

No one, including the contractor, h 
much time to be involved with a la 
number of detailed drawings; yet, god 
designs must be reached. Three-dimen 
sional presentation accelerates these di 
signs. 

3. Production Breakdown: A prelims 
inary production breakdown is demanded 

(Continued on page 174) 


Fig. 4. Preliminary equipment location illustration. 




















ILLUSTRATION NO. 24-197637 
No. Req 
.. Pilots Control Boot 
..-. Holder Assembly 
..Check Off List 
Holder Check Off List 
Bolt 


: 5095024-400 A 
: 289433 
: 1092938 


: 2091483 
AN3-5A : 

: 6736 Map Case 
S-1029657-8-7 Screw 
AC365-D832 Nut 

: 4191438 Brkt. 


7 
I 
! 
1 
2 
{ 
Q 
4 


Assem. Canteen 
Contr. 
199-020 Spacer 


1 

$-2033901-10F 3 
Screw 2 
! 

| 


S-1087510-10-20 
$-1087510-10-24 


: 4067461 -402 
: 5095057-2 


Screw 
Fuel & Oil Diagram 
Access Door Fr. No. 3 & 

4 2 


Screw at 
Curtain Assem. Fr. No. 41 


Pad Assem. Pilot Head- 
rest I 


$-1087510-10-7 
: 5191292 . 
: 4193433 


O THE FAR CORNERS of 

the earth men and material 
are flying on regular schedules to 
hasten the day of victory. All hail 
the Army Transport Command 
and our Airlines for this greatest 
transportation job of all time! 
Important in this global service 
are mighty four-engine Douglas 
C-54 “Skymasters” for which 


Ryan supplies the exhaust sys- 
tems. And they’re good—they have 
to be good to meet extreme serv- 
ice conditions of Arctic wastes or 
steaming jungles. So, wherever 
the many military planes equip- 
ped with Ryan exhaust manifolds 
pause in their flight, maintenance 
men have learned to know and 
appreciate that Ryan Builds Well. 


TODAY’S NETWORK of world air routes will to- 
morrow become peaceways over which you may fly. 
When that day comes, remember your trip will be 
made in greater speed, safety and comfort because 


Ryan Builds Well. 








RYAN AERONAUTICAL COMPANY, San Diego, Calif. fae Member, Aircraft War Production Council, Ine. 


Ryan Products: Army PT-22s, Navy NR-Is, Army PT-25s, Major Sub-Assemblies and Exhaust Manifold Systems fér America’s Most Distinguished Aircroft 
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BREWSTER BLASTERS 
> on the Line 
on the Deck 





» 
> in the Fight 
> in QUANTITY 


BUCCANEER AND VIVE BOMBERS NAVY CORSAIR FIGHTER 








Pugnacious pilots acclaim this Consolidated 
Liberator—for here's a “toughie” that can 
take an awful shellacking—yet still maul the 
target — and bring ‘em home. We offer with 
modest pride, that no small part in this fine 
ships performance is due to A. A. ©. 
Hydraulic Units. Exacting specifications 
called for by our “Blueprints of Satety” 
are rigidly adhered to in the manutacture 


of these and other A.A.C. products . . 
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Eighth of the "Flying Fortress" series, this model incorporates many detail internal improvements. 


obtai most production from available facilities, an 

O obtain ut t product f ilable facilit d 
thereby eliminate the necessity for additional factory 

space, Boeing over a year ago solved the problem of vastly 


r 


increased orders for the Fiying Fortress by devising “Mul- 


tiline” production. By this means it is now possible to ob- 
tain a more complete utilization of floor area, workers and 
equipment. While in some respects “Multiline” produc- 


tion can be compared to prefabrication, it goes much far- 
ther. It involves precompletion of major portions of the 


Flying Fortress, simplifying final assembly procedure into 4 } 
what is actually a joining and hooking up process. 


Following fabrication in jigs, "Fortress" rear sections are completed on installa- These fuselage sections are being fully 
tion line where wiring, cables, tubes, tail wheel and other equipment are attached. equipped here with all their accessories. 


Prior to joining the fuselage, wings will View of the Multiline methods used in "Fortress" construction shows fuselage sec- 
have engines and other equipment installed, tions (foreground) and assembly area where completed wings and tails are attached. 
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Fa Sky Coateol. 


WE*+PLAY*OUR+*ROLE 


Supremacy in the air is the No. 1 requisite to a 
. successful offensive. That means more and better 
planes. Better planes means finer component parts. To get a ‘‘plus”’ per- 
formance we must manufacture pumps and other parts with a “‘plus’’ quality. 
In this war, that ‘‘plus’’ performance is essential to holding that 
supremacy. With resolute courage and perseverance aircraft accessory 
manufacturers have shown their WILL TO WIN. They merit a salute to be 
heard aroynd the world. 


ROMEC PUMP COMPANY °* ELYRIA, OHIO, U.S.A. 


Manufacturers of Aircraft Pumps and Accessories 


BUY WAR BONDS x 


FIRST IN DEPENDABILITF 





IMPROVISED SOLDER POT 


OLDERING irons especially adapted as 

small soldering pots have facilitated 
the production of small instrument-type 
motors in one of the General Electric 
Company plants. Because they present 
but a small area for oxidation, the irons 
are saving materials. 

This improvised solder pot is easily 





ECONOMICAL SOLDER Pi 
MADE FROM 
STANDARD SOLDERING 
IRON 


as 











Diagramatic sketch of soldering pot. 


built. A standard medium-size soldering 
iron tip is faced off flat and drilled with 
a %-inch diameter hole, 34-inch deep. 
This tip is reassembled to the soldering 
iron. The iron is then mounted vertically 
in a hole in the bench so that the tip 
projects about two inches above the top. 
The mounting is made permanent by the 
use of a standard pipe nipple locked from 
the top with an electrician’s conduit bush- 
ing and from the bottom with an elec- 
trician’s lock nut. The iron is held in the 
bushing by three setscrews which clamp 
the body of the iron proper. 


MIDGET HEATERS 


LECTRIC heat, with its attending ad- 

vantages, has successfully been di- 
verted to numerous processes in war 
industry, including many interesting ap- 
plications in aircraft production and oper- 
ation, reports by R. D. Ketner, industrial 
heating engineer for the General Electric 
Company. 

Mr. Ketner points out that delicate con- 
trol instruments, gyroscope instruments 
and radios on aircraft are able to do their 
jobs more efficiently and accurately when 
protected from the cold by tiny cartridge 
heaters. Besides being built into many 
war devices, midget heaters contribute di- 
rectly to the production of many vital 
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materials. The heat-treatment of airplane 
parts made of aluminum alloys is done in 
salt baths equipped with immersion heat- 
ers. Liquids used for airplane engine 
tests also are heated in this way. 


PROLONGS BRUSH LIFE 


NEW method of treating carbon 

brushes for aircraft generators so as to 
offset the effects of thin air and low hu- 
midity at high altitudes has been devel- 
oped by Dr. Howard M. Elsey, consulting 
chemist of the Westinghouse Research 
Laboratories. Life of the brushes has 
been stepped up from an average of two 
hours to well over 100 hours for flying 
over 30,000 feet. 

At ordinary low-altitude flying the 
standard carbon brushes gave satisfactory 
service, but above 30,000 feet the thin air 
and lack of moisture caused them to wear 
rapidly and, in many cases, to give out 
entirely during a single flight. This was 
a serious setback to the armed services 
engaged in high altitude combat, so Dr. 
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Dr. Elsey fits vacuum cover over air- 
craft generator brushes during tests. 


Elsey determined what atmospheric con- 
ditions caused these failures. After ex- 
tensive laboratory tests in which he ob- 
served brush characteristics in a vacuum 
jar and in specially designed chambers 
simulating high-altitude conditions, he 
remedied the trouble by developing a 
(Continued on page 144) 





CAST RESIN COWLING DIE 
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Use of a Durez cast resin for this die saved 48 hours in time and 50 per cent in cost. 


HE production laboratory of Fairchild 

Aviation Division recently employed a 
Durez cast resin for the production of a 
stretch-press cowling die. Through the 
use of this phenolic casting resin they 
were able to produce this die, which is 
more than four feet across and two feet 


thick, in less than 24 hours. Compared 
with a previous experience with a sim- 
ilar die made of another type of mate- 
rial, the cast Durez resin die was deliv- 
ered to the Fairchild plant two days 
sooner and at a saving of more than 
per cent in cost. 
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Why Aircraft Manufacturers 
Are Turing to 























1. Haskelite Plymold is the new technique in the mass production of molded 
plywood. By this method veneers are cross laminated over easily facricated 
dies in either simple or compound curvature, in small sizes, or sections as 
large as a bomber fuselage. 


2 Haskelite Aircraft Plywood in Plymold shapes or in panel form has great 
a 
strength in relation to its weight . . .is particularly suited to the requirements 
of aircraft construction. 


3. It meets strict engineering requirements under modern methods of produc- 
tion and inspection; it can be made to individual specifications of weight, 
strength, size and thickness to meet a mounting number of plane construc- 
tion requirements. 


4 The excellent elastic properties of Haskelite Aircraft Plywood permit stres- 
* sing almost to the breaking point without permanent deformation. 


It possesses the ability to absorb energy, often making possible the suppres- 
sion of dangerous vibrations. 


6, It offers the advantages of low density, permitting thicker wall structures. 


Haskelite’s present success and continuing research 
in the field of Aircraft Plywood suggests that your 
company will find it decidedly worthwhile to keep 
abreast of Haskelite products and processes. 


HASKELITE MANUFACTURING CORPORATION 
Grand Rapids, 2, Michigan 


Detroit, Michigan + New York City ” Chicago, Illinois 
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HELPING HANDS ARE FIGHTING HANDS! 


Trigger fingers of fighting men depend on women of Solar believe in that definition. 


the willing, efficient production fingers of They are setting an example of industri- 
American industry. That is why American ous production for Victory making untold 
industry at its best means talent and hard numbers of “anti-monoxide” exhaust mani- 
work as well as plants and tools. Men and folds for our fighting planes. 


EXHAUST SYSTEM S— 
SOLAR AIRCRAFT COMPANY « SAN DIEGO, CALIFORNIA 
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More and more Flying Fortresses are powered 
by Studebaker-built Cyclone engines 


Clear-eyed, clean-hearted young 
Americans are up there in those Fly- 
ing Fortresses—writing new chap- 
ters of a free world’s destiny. Many 
of them were carefree school boys 
only yesterday. Today, they’re pour- 
ing cringing fear into the souls of 
once boastful “supermen.” To these 
gallant youngsters—and to their ex- 
pert crews below that keep them fly- 
ing—we of Studebaker pledge our- 
selves to go on producing more and 
still more of the mighty Wright Cy- 


i to Aviation Division ¢ 


Sludebuke, 


clone engines for these devastating 
Boeing bombers. We recognize and 
respect the responsibility for main- 
taining quality that the Army-Navy 
“E” Award has placed upon the Stude- 
baker Aviation Division plants. We'll 
“give more than we promise” in the 
best Studebaker tradition. Mean- 
while, civilian needs must and will 
wait ...until Studebaker completes 
this wartime assignment... until the 
finer Studebaker cars and trucks of 
a brighter day can be built. 


of The Studebaker Corporation 
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Big Studebaker military trucks stand out in all 
the major wor zones — Besides producing 
many Flying Fortress engines, Studebaker is 
also one of the largest builders of multiple- 
drive military trucks. We’re proud of our assign- 
ments in arming our Nation and its Allies. 


* BUY U. S. WAR BONDS * 


cases lying FOVTICSS 
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(Continued from page 140) 
special grade of brush for high-altitude 
flying. With proper ventilation and under 
average load conditions, brush wear in 
high-altitude flying has been reduced to 
one-thousandth of an inch per hour. 


ENTER PLANE FIELD 


FTEEN leading furniture manufactur- 

ers of Grand Rapids, Mich., have 
formed Grand Rapids Industries, Inc., and 
will manufacture the Skyfarer plane pre- 
viously made by the General Aircraft 
Corporation, South Lowell, Mass. The 
Grand Rapids group has acquired all 
patent licenses, finished planes, and parts 
inventories from General Aircraft. It is 
planned to develop luxury features and 
produce the Skyfarer in volume as “every 
man’s plane.” 

The Skyfarer was designed by Prof. 
Otto C. Koppen of the Massachusetts In- 
stitute of Technology. Its construction 
embodies a simplified single unit control 
system, tricycle landing gear mounted in 
hydraulic shock-absorbing struts, wing 
flaps and other patented aerodynamic 
principles. 

The corporation plans to construct a 
plant at the Grand Rapids airport, where 
parts made in the factories of the various 
members will be assembled. 

The Grand Rapids group became in- 
terested in this project when their plants 
were converted to the manufacture of 
aircraft parts for military aircraft. 


INSPECTION LIGHT 


URTIS LIGHTING, INC., Chicago, has 

announced a new dust-tight inspection 
light which is essentially a magnifying 
lens with auxiliary lighting. This was 
especially designed for, and is being used 
in, ordnance plants where open-type units 
are not acceptable. 


RADIO-NOISE FILTERS 


ENERAL ELECTRIC COMPANY has 

announced a new line of radio-noise 
filters designed to help provide aircraft 
with the high-fidelity radio reception 
necessary in aerial warfare. For use on 
aircraft electric systems (circuits with 
such equipment as generators, ampli- 
dynes, inverters and dynamotors) the 
new filters’ high attenuation characteris- 
tic results in excellent noise supression, 
especially from 200 to 20,000 kilocycles. 


New radio-noise filters are available in 


ratings of 20, 50, 100 and 200 amperes. 


AVIATION 
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THE BENDIX "GIBSON GIRL" 


This compact emergency radio equipment 


PRECISION emergency radio trans- 

mitter which automatically emits SOS 
signals has been developed by Bendix 
Aviation, Ltd., North Hollywood, Calif., 
and already is in widespread military use. 
In recognition of its hour glass contour, 
the transmitter was nicknamed the “Gib- 
son Girl” during its development period. 

Carried as emergency equipment by 
plane crews on transoceanic missions, the 
waterproof transmitter which, with acces- 
sories, weighs but 33 pounds, is capable 
of sending an automatic S O S over an 
effective range of 100,000 square miles. 
No experience or radio knowledge is 
necessary to use the equipment. Rotation 
of a hand crank operates a keying device 





weighs 33 Ibs., has great effective range. 


which automatically spells out the S O§ 
and also produced the necessary power 
through a generator. 

Controls on the front panel enable the 
user, if desired, to operate the set man- 
ually with a key for sending code mes- 
sages. An attachable light may be used 
to signal rescue parties, or for illumina- 
tion. To meet the antenna problem, a 
collapsible kite and a neoprene balloon 
were developed to remain aloft under the 
most adverse weather conditions. The 
kite is flown when a good wind is avail- 
able. In calmer weather the balloon may 
be lifted with hydrogen gas, created by 
immersing a simple generator in the 
water. 





SEEK PLANE INCREASE 


A NEW production planning and control 
system to bring about increased pro- 
duction of the heavier types of combat 
aircraft is being evolved by the Aircraft 
Production Board of WPB, it was an- 
nounced by Charles E. Wilson at the 
conclusion of a conference of airplane 
manufacturers, aluminum fabricators, and 
Army, Navy and WPB officials with the 
Aircraft Production Board, of which Mr. 
Wilson is chairman. 

“Operation of this plan,” stated Mr. 
Wilson, “will mean the establishment of 
a planning and control group under the 
Aircraft Production Board. This group, 
which will be set up on a somewhat in- 
formal basis, will include representatives 
of airframe manufacturers and producers 
of various airplane parts, the Aircraft 
Scheduling Unit and the Aluminum and 
Magnesium Division of WPB. 

“Part of the job of this group will be 
to study inventory positions in the field 
of fabricated parts where the demand is 
increasing, so that the month by month 
output of these parts can be used to the 
fullest advantage in current production. 

“This action represents a refinement of 
production planning designed to bring 


about the greatest possible production of 
certain parts required for the manufac- 
ture of the heavier combat ships, and 
their proper distribution to the aircraft 
manufacturers to whom the Aircraft Pro- 
duction Board is looking for accelerated 
production of those ships.” 


FRANKLIN POWERS GLIDER 


WO 130 h.p. Franklin aircooled engines 

were used to power the experimental 
CG-4A troop-carrying glider, built by 
Northwestern Aeronautical Corp., and re- 
cently test flown. Use of the Franklin 
engines, made by Aircooled Motors Corp. 
Syracuse, N. Y., was recognition of the 
reliability of this product, which also had 
been chosen for experimental installa- 
tions in the Langley plastic-plywood 
plane, Northrup Flying Wing and the 
helicopter now undergoing extensive mil- 
itary experiments. 


NEW PLEXIGLAS PLANT 

OHM & HAAS COMPANY, Philadel- 

phia, have announced the completion 
of a new plastics plant at Knoxville, 
Tenn., which is expected to quadruple 
the production of Plexiglas sheets for 
bomber noses, gun turrets, astro domes 
and other transparent plane enclosures. 
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And the same advanced metallurgical and 
chemical laboratory facilities are today 
guarding the quality of Ranger materials in 
the rush of war-time production. Spectro- 
scopic, chemical and X-ray analyses of 
materials and finished parts are as much a 
part of Ranger production as milling ma- 
chines, turret lathes and grinders. 


All Ranger engines are put through the 


MSWANO sie ce aee 


itor at the Ranger plant once remarked: “Scratch a Ranger 
engineer and you'll find a scientist!” In creating the Ranger 
in-line, air-cooled aircraft engine, Ranger engineers began by con- 
cerning themselves with the very atoms of which its metal alloys 
are composed. They made use of scientific instruments and tech- 
niques unexcelled anywhere in the world in scope and precision. 


FLYING 


Organizing Atoms 
for a Better Aircraft Engine 


“ON THE BEAM” 


“*The independence and liberty you possess 
are the work of joint councils and joint 
efforts, of common dangers, sufferings and 
Succ esses.” 


—Geo. Washington’s Farewell Address 


= 
Buy U. S. War Bonds and Stamps 
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acid test of actual operating conditions in scientifically equipped 
test cells. Ranger’s experimental test cells can simulate flying 
conditions in temperatures as low as —70° F. and at altitudes up 
to 40,000 feet. Some of Ranger’s tests on auxiliary devices are 
not duplicated anywhere in the aviation industry. In Ranger’s 
“flying laboratory”— a tactical war plane fully equipped with 


scientific test instruments—pilots and en- 
gineers daily add new knowledge to all 
that has been discovered before. 

While thousands of Ranger engines are 
turning in a remarkable record in the planes 
of the United Nations, Ranger engineers 
persist in researches which will make even 
more readable news tomorrow . . . except 
in Axis newspapers. 


EN GtiNE S§S 


Division of Fairchild Engine and Airplane Corporation - Farmingdale, Long Island 
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HIGH PRECGTOTON 


Sor Fligh-Speed 
War Production 


High precision is the key to high speed war 
production—for mass production is based 
on a degree of accuracy that assures the per- 
fect interchangeability of parts and units. 
In hundreds of war production plants, 
South Bend Lathes are preferred because 
their high precision makes it easier to 
maintain exacting tolerances on important 
toolroom and production operations. 


Modern in design, built to the highest 
standards of workmanship, South Bend 
Lathes are capable of performing finish 
turning and boring operations with such 
accuracy that subsequent grinding, honing, 
or lapping operations can often be elied 
nated. A wide range of spindle speeds 


147 


permits taking full advantage of carbide 
or diamond tipped tools. 

Convenient controls make for an ease 
of operation which reduces fatigue and 
lessens the possibility of error. Requiring 
a minimum of effort to run, South Bend 
Lathes are especially desirable where 
women lathe operators are employed. Write 
for your copy of Catalog 100C which de- 
scribes South Bend Engine Lathes, Tool- 
room Lathes and Turret Lathes. 


“HOW TO RUN A LATHE” 
A practical operator’s handbook for appren- 
tice training that covers the fundamentals 
of lathe operation. It contains 128 pages, 
5%" x 8”, and over 365 illustrations. Price 
25¢ per copy. Sample copies free to shop su- 
perintendents and apprentice supervisors. 


SOUTH BEND LATHE WORKS 


SOUTH BEND, INDIANA e 


LATHE 


BUILDERS FOR 36 YEARS 
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Sleek Timm Tutor Trainers are rolling off the produe- 
tion line on schedule. 

Fabricated of plastic-bonded plywood by the 
famous Timm Aeromold process—these sturdy N2T-1 
airplanes are built exclusively for the United States 
Navy, to strengthen the wings and sharpen the claws 
of Navy and Marine pilots who will soon be deliver- 
ing TNT in large doses to Hirohito and Hitler. 

@ Besides building Trainers, Timm constructs the Smooth, resilient surface, rugged strength and ease 

CG4A, Treep Transport Glider for the Army, end of repair appeals to maintenance crews just as the 

its metal fabrication division supplies parts for e ° 

eeu divglenss muadionered by Consel- plane’s well-balanced pursuit type performance 

dated-Vultee, Lockheed-Vega and Douglas. makes it popular with Navy and Marine flying in- 
structors. 


4&romot” 
TIMM AIRCRAFT CORPORATION 
LOS ANGELES, CALIFORNIA 
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Grasshoppers can land on any road 
where wing clearance is adequate. 
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GRASSHOPPERS 


by Staff Sgt. 


S. A. ILITZKY 


Jhe light plane finds a real place in mechanized war 
as the highly accurate “eyes” of the field artillery 


WO enlisted pilots were flying over 

Joe artillery ranges at Fort Sill, Okla., 

last month, dipping below the crests 

of the Wichita Mountains in the light, 

slow-flying planes which were known 

as the “Model T’s of the air” before the 
war. 

Many enlisted pilots had flown over 
the same mountains in past months, but 
these two, Pvt. Thomas J. Cole of Los 
Angeles and Corp. Odd Oddson of Chi- 
cago, were the last of the staff sergeant- 
pilots to be graduated from the Field 
Artillery school. 

When the liaison course was first of- 
fered at Fort Sill last August under the 
newly inaugurated department of air 
training at the Field Artillery school, it 
Was open to enlisted men and commis- 
sioned officers. The change eliminating 
the enlisted personnel from the pilot 
training occurred early in 1943, when 


the War Department specified that the 
course be open only to commissioned of- 
ficers of the Field Artillery. 

The military personnel enrolling in 
the observation-pilot course, according 
to original plans, were required to have 
had a specified amount of flying time. 
Men in civil life had an opportunity to 
prepare themselves for instruction in 
the department of air training by ap- 
plying first for the liaison pilot course 
offered by the Civilian Pilot Training 
Program. 

Trained as civilian pilots by CPT, 
these men were inducted into the army 
and sent to Fort Sill for advanced liai- 
son training, graduating as staff ser- 
geants with the possibility of earning 
commissions later. 

Regulations providing for the train- 
ing of only commissioned personnel for 
liaison flying in the Field Artillery make 


Insignia of the Field 
Artillery School's Air 
Training Department. 


the path toward becoming an artillery 
pilot much more difficult but also pro- 
vide for a better trained group of men. 
Now only field artillery officers under 
the grade of major are eligible for the 
training. The Government, however, 
will give both elementary and advanced 
training to officers enrolled in field ar- 
tillery observation. 

So visitors to Fort Sill still see a large 
number of the high-winged m->noplanes 
droning over the post, cruising along at 
speeds of from 45 to 70 m.p.h., dipping 
below the crests of the Wichita Moun- 
tains, hovering over howitzer ranges 
and slipping in and out of fields which 
look hardly big enough in which to 
graze a cow. 

The planes, which have become as in- 
tegral a part of the U. S. Field Artillery 
as the big guns which roll into position 

(Continued on page 152) 
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STINGERS 


IN EVER-INCREASING HORDES, 
America’s planes speed off the pro- 
duction lines into the air, a veritable 
drone of death to Axis ears. 


The “Lightnings” and the “Liberators” 
.. . the “Thunderbolts” and the “Wild- 
cats”. . . the “Vengeances”. . . and 
many others, take to the air for their vita! 
test flights with Shell Aviation Fuel in 
their tanks. 


The engines, too, of many of these 











“stingers” are lubricated with AeroShell 
Oils. A significant fact, when you con- 
sider the kind of performance fuels and 
lubricants must deliver in order to survive 
the “‘test-battle” of the skies. 

Preference for Shell Products also in- 
cludes many aviation engine manufactur- 
ers, aviation training schools, transport 
lines and airports. 

Farsighted airport operators will find 
Shell’s wartime popularity a profitable 
peacetime asset. 
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+ « « describes the FLIGHTEX laboratory at 
Suncook. Here, day after day, are found new 
methods of adding to the unsurpassed quality, 
service and dependability that's yours in every 
yard of FLIGHTEX. 


++» just another reason why, each year more 
manufacturers buy more FLIGHTEX than any 
other airplane fabric. 


~= 


3 A = 
World's Premier Airplane Fabric FLIGHTEX. FABRIC 


FLIGHT 


Export Representative—Avi ip Inc. 
SUNCOOK MILLS — 40 Worth St., New York 95 gease St. N.Y .Cable Address"Aviquipe” 
Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 
RESALE DISTRIBUTORS 
AIR TRANSPORT EO $ ’ y AN & NI A DAT 


NTE : ‘ 
NTER CITY AIRLINE 


SNYDER AIRCRAFT ee) 1; 
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(Continued from page 149) 
beneath them, are referred to as “grass. 
hoppers” because, figuratively, any field 
big enough for a grasshopper to light 
in and jump out of is large enough for 
use by the liaison planes. 

Accurate observation of fire is eg. 
sential to crack gunnery and the “grass. 
hoppers” are the aerial eyes of the Field 
Artillery. 

The famous “sausage” balloons, used 
so extensively in World War I, were 
recognized as outmoded because of their 
immobility and vulnerability to fast 
modern pursuit ships. 

Critics at first maintained that any 
airplane would move too fast for the 
precise observation required by artil- 
lery. Conversely, they insisted that if 
a plane could be found which would fly 
slowly enough, it would be nearly ag 
in the field; here a dismantled plane is being trucked to its assembly area. vulnerable to attack as the antiquated 


Resting its tail on a "Peep" a Grasshopper undergoes repairs det on the field. 
The view below also shows how relatively easy it is to handle the light plane 


sausage balloon. 

There were other objections. How 
could an artillery organization repair 
and maintain airplanes in the field? How 
could there by any assurance of suitable 
landing spots within reasonable distance 
of the firing battery’s location? 

The answer to these queries was found 
in the easily maintained grasshopper, 
which not only can fly so slowly that ex- 
cellent observations are possible but also 
is so quick in its response to the controls 
and so maneuverable that landings and 
takeoffs are easy wherever a plowed 
patch or strip of fairly level ground pre- 
sents itself. 

Moreover, because of the technique 
evolved for observation, danger from 
enemy attack is reduced. One reason for 
this, of course, is the ability of the grass- 
hopper to take almost instantaneous cover 
by landing in the nearest hay field or on 
the closest road. Flying at heights of 400 
to 600 feet, which are adequate for their 
purpose, the field artillery pilots can 
usually sight approaching enemy planes 
in plenty of time to get out of the air, 
and at that level they can hardly be de- 
tected except when flying over an open 
field. 

Communication with the gun crews is 

(Continued on page 199) 





Returning from an artillery fire spotting mission, these Grasshoppers land on a remote field. 
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Can Bring Victory 


e Starter spurs the 
r instant 


Seconds Saved In Starting 


—The Breeze Cartridge-T ype Engin 
a modern aircraft engine into thunderous life. Fo 
d cold, hard-hitting bombers, fighters 


reeze Starter. The touch of a 
ding sufficient torque to crank 
re light, easily and safely 
starting equipment, 
for use on installa- 


“They're Off!” 
2,000 horsepower of 
starting under all conditions of heat an 
and tanks of our armed forces rely on the B 


switch ignites slow-burning cartridge fuel, provi 
the engine at the rate of 180 R.P.M. Cartridges @ 
carried. Since the starter has fewer parts than any other 


maintenance time is reduced to 4 minimum. Designed 
Breeze Cartridge Starter is 


tions ranging from 300 to 2,000 horsepowe!, the 
y and naval aircraft. 


in service today on nearly every tyPe of American militar 


BREEZE CORPORATIONS, INC. 


Newark, New Jersey 
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ARCTIC REHEARSAL...AT 76° BELOW 


Today’s demands on men and planes 
and equipment are the most severe 
the world has ever known. Battle- 
grounds have advanced into the 
sub-stratosphere— where even over 
the equator temperatures are scores 
of degrees below zero. 


No radio equipment could re- 
main operative under such condi- 
tions until scientific research solved 
the problems of tuning controls 
freezing, sensitive relays jamming, 
electrical adjustments changing and 
wires snapping. Without research, 
radio and electronic systems fail in 
these frigid temperatures where our 


men and planes are fighting in their 
conquest over cold and altitude and 
the enemy. 


To permit accurate scientific in- 
vestigation of these problems, RCA 
recreates this intense cold in its lab- 
oratories, cold that is 9° lower than 
the stratosphere temperature, cold 
that equipment such as the ice- 
sheathed transmitter shown above 
must withstand for endless hours. 
In these icy chambers RCA engi- 
neers are looking ahead to the fu- 
ture, solving the problems that will 
be encountered as our fighters and 
bombers operate higher and higher 


into the stratosphere. 

Daily these engineers patiently 
work, subjecting equipment to tem- 
peratures as low as —76°, testing 
and retesting until operation is sat- 
isfactory—until dependability is as- 
sured. Thus RCA research helps to 
make our aviation radio equipment 
more efficient, more powerful, and 
more reliable in performing its vital 
tasks. 

That’s one reason, too, 
experts say: “For results 
in aviation radio per- 
formance, consult RCA 
research.” 


RADIO CORPORATION OF AMERICA 


RCA Victor Division * Camden, N. J. 
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Flak-Torn 





# SURE it pays to ship ’em back to Aero 
Services for repairs that can’t be properly 
made at the fighting bases. It’s a thoroughly 
smashed wing, stabilizer or rudder, pontoon, 
float or other part of an aircraft that can’t be 
rebuilt good as new at Aero Services, at much 
less than the cost of factory replacement. 
It’s salvage without waste, too—a big sav- 
ing of materials. We use everything usable— 
have salvaged up to 99% of many aircraft 
surfaces officially estimated to have no more 
than 50% salvage value. There’s mighty little 
scrap for the furnaces from Aero Services. 
This thoroughly modern aircraft recon- 


struction and overhaul plant is manned by 
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ings Will Fly Again 


AERO SERVICES MAKES THEM RIGHT TO FIGHT 


long-time experts—highly skilled sheet metal 
men, Army and-Navy certified welders, die 
makers, machinists, woodwork and fabric 
artisans, engineers. Aero Services is self- 
contained, with much equipment not gener- 
ally available. What we can’t repair, we make 
—and so do not deplete reserve parts and 
material stocks. Precision assembly is assured 
by converted production jigs and fixtures. 
Soundness of parts is assured by Magnaflux 
inspection. 

Every damaged aircraft returned to war 
equals a new one fresh from the production 
line. Speeding rehabilitation—making it right 


to fight again—is a part we’re proud to play. 


; 


} GORDON HUSSEY, PRESIDENT 
@ RECONSTRUCTORS OF DAMAGED AIRCRAFT 


CONTRACTORS TO ARMY, NAVY AIR FORCES 
METROPOLITAN AIRPORT +- VAN NUYS - CALIF, 
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Simple planetarium showing complete globe and celestial sphere. 


Navigation $ 


by V. C. JONES 


Use of a new device provides the navigator witha 


quick means of obtaining a fix on his position 


study of navigation by difficult math- 

ematics or complicated volumes of 
tables. The older methods involved the 
use of spherical trigonometry and loga- 
rithms to solve the PZX or navigation 
triangle. Later methods use pre-com- 
puted solutions as found in the Air Al- 
manac for an assumed position and vari- 
ous corrections for the actual location or 
fix. These methods cannot be learned in 
a short navigation course nor can a solu- 
tion be obtained instantaneously when 
the method is known. If a navigator 
takes 10 minutes to calculate the position 
of a plane travelling at 300 m.ph., the 
fix position is 50 miles behind him when 
he gets it. There is a clock method now 
available which does not require the use 


0: need not be discouraged from the 


of mathematics, formulas, charts or com- 
plicated tables. 

Essentially, the problem of finding one’s 
position by celestial navigation is a prob- 
lem of finding one’s distance from some 
star or from its substellar point. (A 
substellar point is a point on the earth’s 
surface directly beneath the star.) Using 
a sextant, a navigator measures the alti- 
tude of a star above the horizon. He can 
subtract the altitude from 90° and get his 
distance from the star in degrees and 
minutes. This distance is the star’s co- 
altitude. 

If the stars did not appear to move, the 
substellar points could be marked on the 
charts and one could find his location 
easily. However, the stars do appear to 
move and complicated tables or mathe- 
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implitied 


Detail drawing of planetarium. 


matics are used to find where their sub- 
stellar points are at a given time. If the 
navigator is to use the intercept method 
with tables, he must also: 

1. Find in the Nautical Almanac, the 
Greenwich hour angle, GHA, of the star. 

2. Find local hour angle, LHA. This 
is equal to the GHA, less the longitude 
of his assumed position. 

3. Chart the assumed position with 
latitude and LHA in even degrees. 

4. Find declination of star in the 
Nautical Almanac. 

5. In the Air Almanac or other tables, 
find altitude and Azimuth angle for the 
star at that time. 

6. Plot the intercept. This is the dis- 
tance between the assumed position and 
the actual position line, agreeing with 
his sextant reading. It must be plotted 
with correct distance and direction. Get 
the distance from the altitude table and 
the direction from the Azimuth table. 

7. Plot the position line at right angles 
to the intercept. 

8-14. Repeat (1) to (7) for second star 
to get second position line. 

(Continued on page 196) 
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Another Fortress Is 


A mammoth door is raised. Without fan- 
fare, another Boeing Fortress is rolled 
out —ready to fly! 

Looming huge and mysterious in the 
half-twilight, the Fortress beneath its 
trim, classic lines sheathes interior struc- 
tures and installations that are both 
durable and complex. 

Despite the many difficulties entailed 
in building so complicated a weapon, 
Boeing is able to hatch out Flying For- 
tresses* in constantly accelerating vol- 
ume, because it has reduced even the 


most involved procedures to simple, 


Hatched 


accurate operations which can be learned 
quickly. This means manufacturing plan- 
ning of the highest order. 

Each part, each function, each as- 
sembly (and they total thousands) had 
to be arranged and tooled. Boeing, for 
example, developed more than 100,000 
special tools to do the job. 


» One result is that Boeing’s output is 
the greatest of any aircraft manufacturer 
—per man, per machine, per unit of floor 
space. Today, Boeing is building Flying 
Fortresses at a rate eight times greater 
than the month before Pearl Harbor. 
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Buy War Bonds and Stamps 


Further, the results of Boeing's plan- 
ning are, in turn, helping other companies 
to speed up America’s aircraft produc- 
tion. For, under the BDV agreement, 
Boeing has made its plans and specifica- 
tions available to both Douglas and Vega 
which also build Boeing Flying Fortresses. 


Once peace is won, you can look to Boeing’s 
research, design, engineering and manufac- 
turing genius to bring you many a new and 
interesting product . . . with the sure knowl- 
edge that if it’s “Built by Boeing” it’s bound 
to be good. 


- 


DESIGNERS OF THE FLYING FORTRESS + THE STRATOLINER © PAN AMERICAN CLIPPERS BOE ING 


THE TERMS ‘‘FLYING FORTRESS** AND * 


STRATOLINER’” ARE REGISTERED BOEING TRADE-MARKS 
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IS {T RIGHT? 


In the above photograph 

you see a part of an Edo sea- 

plane float receiving its iden- 

tification number from an in- 
spector’s stamp. The stamping identifies both the part and 
the inspector—a permanent “fingerprint” record which 
illustrates the care exercised in the inspection of every de- 
tail entering into the manufacture of Edo Floats. 


Is the material strong enough? A Rockwell test soon deter- 


EDO AIRCRAFT CORPORATION, 401 SECOND STREET, COLLEGE POINT, L. I., N. Y. 
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mines whether the part meets the exacting standards o 
strength required by Edo inspection. Is there a crack or @ 
flaw in a steel part? A Magnaflux test instantly detects thé 
slightest fracture or flaw—leading to immediate rejection 
Is a rivet tight—strong and leak-proof? An inspector’s feele 
gauge, .0015 of an inch thick, discloses that. These inspees 
tions, illustrated below, are but several of many hundredg 
which assure the high quality of Edo all-metal seaplané 


floats serving our armed forces on many sea fronts. 


army 7A 


‘ 
t a 


EDO FLOAT GEAR 


SERVES THE UNITED 


NATIONS 
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POWER TO WIN 


The ab$Solute dependability 


of Continental Red Seal 
Engines is providing POWER 
TO WIN for the vital missions 


Awarded to the Detroit and 
Muskegon Plants of 


of our air forces. Continental Motors Corporation 


fer High Achievement. 


Your Dollars Are Power, Tool... Buy Wer Bonds 
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THE NAVY'S BREWSTER 


—e 





NAVY AERIAL GROUND FORCES towing huge belly bombs (above) to a 
squadron of Brewster "Buccaneer'’ dive bombers which will soon be dropping them 


over their targets. These Brewster planes are designed for both carrier and land 


operations and are going into service in ever-increasing numbers. Formation (at 


right) gives pilots chance to become acquainted with bomber's maneuverability. 


Flying Schoolhouse 

BOEING Flying Fortress, fitted as an 

aerial classroom, has been placed in 
service at Seattle, Wash., for specialized 
pilot training by the Second Army Air 
Force, in conjunction with the Boeing 
Aircraft Company. The training craft 
brings to Army students the latest engi- 
neering and operational data developed 
by Boeing’s flight research engineers. 

Painted with distinctive markings and 
nicknamed Bessie, the huge training craft 
is identical to those in action except that 
its armament has been removed and in- 
side fixtures renovated to provide room 
for classes. The main purpose of the 
novel program is to acquaint pilots with 
methods whereby the highest possible op- 
erating efficiency and flight range may be 
obtained from the four engines. This in- 
volves co-ordinating many operating fac- 
tors, such as fuel mixture, air speed, tur- 
bosupercharger pressure, engine speed 
and altitude. Students operate the con- 
trols during the study of various simu- 
lated emergencies, such as the crippling 
of one or more engines. 

Specialized training in the capabilities 
of the Flying Fortress are given particu- 
lar emphasis, such as how slow they will 
fly without losing altitude, minimum 
takeoff and landing distances, maximum 
gasoline mileage, fastest rate of climb, 
prevision maneuvers, landing approaches 
and emergency water landing methods. 


New Vultee “Vengeance” 

ITH the recent delivery to the AAF 

of the last of the original A-35 Vultee 
Vengeance dive bombers, the Nashville 
Division of Consolidated Vultee Aircraft 
Corporation directed its full plant facili- 
ties to production of the latest version of 
the A-35—an even more deadlier dive 
bomber. 

Recently reported in “very successful” 


* * * * * * * 


operations against the Japs, the Ven- 
geance is making itself valuable in level- 
ing enemy objectives. 

Lieut. James D. Crowley of the ATC, 
who flew the last of the original A-35’s 
from the plant, worked on the early Ven- 
geance type as a Vultee employee in 1941. 


Create Naval Air Center 


ENTRALIZATION of Naval aviation 
facilities in the Hampton Roads, Va., 
area has been accomplished with the es- 


“"BUCCANEER”™ 
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tablishment of the Naval Air Center at 


Hampton Roads. Headquarters for the 
activity are at the Norfolk, Va., Naval Air 
Station, the major facility embraced in 
the unit. Other facilities of the Center 
include the Elizabeth City, N. C., Coast 
Guard air station and patrol plane base, 
and fields located at Monogram and 
Manteo, N. C., and Chincoteague, Pungo 
Fentress and Creeds, Va. 

Capt. James M. Shoemaker is in com- 
mand of both the Norfolk Naval Air Sta- 
tion and the Naval Air Center. 


’ 





Aont FAIL TO NOTIFY HOME 
STATION IF REQUIRED TO 
MAKE A FORCED LANDING. 




















MAYBE i SHOULD 
CALL SOMEBODY? 














No. 8 in the series of specially prepared drawings which are being used by the 
Army Air Forces to impress upon cadets what ‘not to do" while in an airplane. 
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WHEN JOHNNY COMES MARCHING 





PRODUCTION EQUIPMENT 
HELPS ’EM GET MORE DONE! 


@ Results in war plants throughout America 
prove that Lyon Production Equipment and Lyon 
Storage Equipment can contribute a lot in the 
battle of production. 

They help get more man-hours out of present 
floor space, workers and machines by speeding 
up handling of tools and parts... by providing 
the protection and efficient working conditions 
the workers need for top efficiency . . . by reduc- 
ing accident hazards, loss of and damage to vital 
products and tools. 


LYON METAL PRODUCTS, INCORPORATED 


General Offices: 6808 Madison Avenue, Aurora, Iilinois 


Branches and Distributors in All Principal Cities 
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and Closed Types 
(Pat. Applied For) 


in Wood for the Duration 
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Consternation reigns in Axis ranks when 
Army B-26 bombers loom up. These versa- 
tile Martin Marauders can carry bombs, 


torpedoes or depth charges, plus the fire 


power to strafe or battle as fighters, plane 
to plane. Their mighty Double Wasp engines 
pack 2000 horsepower each, to help make 
them the scourge of the skies. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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The practical design of the 


Scott lubrication system 
makes greasing simplicity 


FLYING 


itself and insures long service with a minimum 


of attention. Lubrication is recommended after 
every twenty-five flying hours, (every ten hours on 
sandy fields), at the following points: 


] Positive lubricating AXLE, supplying grease 
to heavy-duty ball bearings in hubs. 


y HUB, also supplying the bearings in the hubs 
(protected from dirt and water by Garlock 


Grease Seals). 


SWIVEL, lubricating a// wearing surfaces by 
the Scott center-ring and vertical grease-chan- 


nel method of lubrication. 


VUicue SCOTT BRAKE PRESSURE UNIT 


A new Scott development, 
the B-711 Brake Pressure 
Unit, is a simple, positive- 
action, hydraulic pressure 
cylinder for all light air- 
craft and other applica- 
tions. Weighs 21 ozs. Full 
instructions for installing 
in place of present master 
cylinders. List price $24.75 
per set (per airplane). Can 
be supplied on AA-2X pri- 
Ority, or better. 
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Replacement of worn parts before damage to adjacent 
parts occurs, is an important step in conserving your 
Scott Assembly and obtaining best operating results. 
The illustration above shows by order number the 
component parts of the Scott Interchangeable Steer- 
able and Full Swivel Assembly and Standard Full- 
Swivel Assembly. (The latter assembly can be con- 
verted to the former by adding the required parts.) 


To purchase parts, it is necessary to secure priority ratings 
granted to CAP and CAA War Training Services. 


PARTS 


(In ordering, the following designation method should be used: part num- 
ber for a bushing on a Cub Cruiser Tail Wheel No. GC-15 is “GC-15-01B”’) 


-O1 


-01B 
-02 


-02S 
-03 


-04 


Attaching Bracket, complete 
with Swivel Bearing (s). 
Swivel Bearing (s) only. 

Fork only (without steering 
arms). 

Fork only (with steering arms 
attached). 

Attachable Rudder Arm to 
control Steering Action. 
Connectors from Rudder Arms 
to Tail Wheel Assembly. 


AVIATION: 


LANCASTER ** 


DESIGNE 


-05 


Dampner Assembly only. 
_— Brazed to the 
ut). 


Axle Assembly. 


Pressed Steel Hub with Bear- 
ings (without tire). 


Ball Bearings only, for Pressed 
Steel Hubs. 


Garlock Grease Seals only. 


-010 6x 2.00 Solid (Cushion) Tire. 


TuRte 


5 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 
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SUPPLIERS TO THE U. S. ARMY AND NAVY AIR FORCES AND LEADING AIRCRAFT MANUFACTURERS 


















































































FLYING 








He Keeps Them Flying 


(Continued from page 75) 








edge is older than many suspect. The 
first substratosphere flight was made the 
year after Lincoln’s election, when Glai- 
sher and Coxwell were credited with an 
ascent to 29,000 in a balloon. Six years 
later subsequent ascensions and research 
resulted in the first book touching on 
aviation medicine. In La Pression Baro- 
metrique the French physiologist Paul 
Bert concluded that the principal effect of 
high altitude was from decreased oxygen 
as well as excess carbon dioxide in lungs 
and blood. He recognized that altitude 
affected respiration and blood gases under 
decreased barometric pressure. 

These lessons were largely forgotten by 
the time World War I began. An Ameri- 
can aviation medical mission sent to Eng- 
land, France and Italy shortly before our 
entry discovered that Allied soldiers suf- 
fering from strain, shock and physical 
defects during the early stages of the war 
had been advised to transfer to aviation. 
The theory was that a man below mental 
and physical par could still pilot a plane! 

Statistics presently exploded this the- 
ory. Out of every 100 pilot deaths in 
the first year of conflict, the British lost 
only two through enemy action, eight 
through airplane defects, and 90 through 
some deficiency in the pilot! More care- 
ful selection of pilots to eliminate the 
physically defective, as well as habitually 
careless or reckless men, reduced the 
human equation to 20 per cent in the sec- 
ond year of war; and by 1916 only 12 per 
cent of the fatalities could be laid to that 
cause. 


Benefiting from her Allies’ experience, 
America chose only physically superior 
men for her air services. Selection, how- 
ever, was still largely based on fitness 
for ground, not air, duty. Men nauseated 
by the Barany or piano chair tests, for 
example, were usually disqualified, even 
though theirs was a normal reaction. 
Not until the post-war years did research 
provide a fuller understanding of the 
medical problems of aviation. 

It was then that the modern flight sur- 
geon was born. 

A school of aviation medicine was 
established at Randolph Field in Texas 
for research and specialized training. 
Two complete courses of four months 
each were required of medical officers; 
the two courses being shortened to three 
months for enlisted specialists. An ex- 
tension course supplemented by six 
weeks of practical work was also given 
at the school. For the first time flying 
men had medical officers fully qualified 
to understand their special problems. 

But because these medical officers oc- 
cupied the anomalous position of medical 
advisors on the one hand and guardians 
of Uncle Sam’s flying equipment on the 
other, they weré at first regarded dubi- 
ously by service aviators. There’s a rea- 
son why such misunderstanding seldom 
exists today. Only young doctors were 
enlisted for duty as flight surgeons and 
most of these men were either aviation 
enthusiasts or themselves pilots. In a 
way no older medical men could do, they 
were able to mix inconspicuously with 
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"I'd like to know who the hell the wise 





guy was that designed these buildings!" 
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flying men, discovering strain before jt 
had disastrous results. The great stake 
Uncle Sam has in every pilot made jt 
imperative to correct remedial defects. 
an aviator was grounded only when he 
could no longer be safely trusted at the 
controls. 

Bulging volumes have been written op 
the medical problems arising through 
man’s conquest of an element unnatural 
to him. It is not because pilots are aeria] 
prima donnas but because these prob. 
lems are real that flight surgeons ap 
attached to air units. What are some of 
these problems? 

Selection of men, of course, comes first, 
But physical fitness alone is not enough 
Flyers must have sound vestibular sys. 
tems—a better sense of balance, say, than 
infantrymen. Good vision is not only, 
necessity; it must be accompanied by 
sharp depth perception so that pilots can 
distinguish third dimension for landings 
by keen color perception and good night 
vision. The nervous system must bk 
above average. Fourteen per cent of 
those tested cannot stand an oxygen 
rarity equivalent to conditions at 8H 
feet, obviously disqualifying many other. 
wise good men. 

Once a man has his wings, flight su. 
geons find it inadvisable (though no 
physically disqualifying) for him to fy 
more than 85 hours a month. Wher 
shortage of pilots increases flying hours 
excessively—as with British pilots in the 
Battle of Britain—men quickly deteri- 
orate physically and nervously; washouts 
and crack-ups attributable to pilot error 
multiply. 

Partial cause of this is the noise and 
vibration of a military plane. Propeller, 
exhaust and radio, if used, all contribute 
to fatigue. 

Prolonged noise is also responsible for 
deafness, a pilot’s most common occupa- 
tional hazard. Flight surgeons realiz 
that 90 decibels of sound frequently re- 
peated will cause ear nerve deafness and 
that the same racket could be reduced 
to a negligible nine decibels by the us 
of wax or rubber plugs. But here medi- 
cal officers face resistance; few pilots wil 
use either wax or rubber plugs. Soa 
compromise had to be reached in les 
effective cotton plugs, which reduce th 
volume of sound to 25 or 30 decibels. 

During the Battle of Britain pilots sul- 
fered severe strain from night flying, bad 
weather and flights over unfamiliar ter- 
rain. Yet the anticipated number of 
shell shock cases did not materializ. 
Flight surgeons explain that shell shock 
is in reality a type of insanity; few case 
developed in Britain because the whole 
population endured the same hardships 
Receiving no special sympathy, pilots had 
no reason to brood over hardships pe 
culiar to their number. 

Night flying nevertheless does impos 
a severe strain. Eyes grow weary of the 
constant readjustment between _instru- 
ment panel lights and the darkness out- 
side; concern over unseen’ enemies 
causes added strain. A pilot is not only 
moving through an unnatural element 
but doing it at a time when the creature 
of that element would be grounded. Ex 
cept for specially-endowed nocturndl 
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J There Is a Vital Need for You 


SS 











vs a C. A. A. Licensed 
AIRCRAFT and 
ENGINE MECHANIC 


sx YOU can be of great 


| service to your country during the emergency 


of war... as a skilled Aircraft & Engine 
Mechanic . . . and, at the same time, be 
advancing toward a splendid lifetime career 
in the great aviation industry that will follow 
victory. 


America’s busy aircraft factories, airlines 
and repair stations urgently need skilled 
licensed mechanics to supervise the thousands 
of single operation workers. Uncle Sam's 
famous air force needs A &E Mechanics, too. 
The anticipated increase in plane production 
will call for more and more such trained 
workers. 


You can be sure of getting Aircraft & 
Engine Mechanics training here at America’s 
University of Aviation that is complete, prac- 
tical, and in step with today’s needs. SPAR- 
TAN’S shops and laboratories are modern- 
to-the-minute. Theory and practice are prop- 
erly balanced for maximum results. This out- 
standing aviation training center offers you 
professionalized training with unequaled ad- 
vantages! 


TRAIN AT SPARTAN NOW! Be ready to 
qualify for grades and ratings in keeping 
with your ability when called to military 
service. Be prepared for an important pro- 
fessional career in aviation’s promising 
peacetime future. Mail the coupon now. 
Next Semester Starts Sept. 20th. 

















FLYING 


and LOLLEGE OF - AERONAUTICAL ENGINEERING 






















































SPARTAN SCHOOL OF AERONAUTICS—CAPT. MAXWELL W. 


Address Dept. F-83, Tulsa, Oklahoma 


Send me your new Catalog, describing in detail the SPARTAN courses I have checked, also stating tuition 


and living expenses. 


BALFOUR, Director 


_ CHECK COURSES YOU PREFER 


_) Commercial Pilot cations 


C2 Airline Service Weather Fore- 
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| 
nanceEngineering Airline Communi- | 
| 
| 
Mechanic (A&E) casting 





0 Airline Pilot 
C) Aircraft or Engine 
Mechanic 


Private Pilot 
Course 


Women’s Instru- 
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birds, as a rule, birds do not fly in fog, 
storm or blackness. 

However, night flying has increased be- 
cause of the advantage to attacking 
planes. This was best demonstrated in 
the Battle of Britain; when the Luftwaffe 
was forced to change to night operations 
as a result of their heavy losses in day- 
light raids. 

Night flying requires good night vision, 
but poor night vision can be improved by 
diet. A balanced diet doesn’t necessarily 
insure correct eating habits. Pilots are 
as much inclined as other service men to 
be influenced in their food selection by 
particular likes and dislikes, racial stock, 
education, food fads and superstitions. 
They resent suggestions that they are not 
eating correctly unless shown that a 
dietary change will improve their general 
condition. 

Fortunately the flight surgeon has this 
proof in night blindness tests conducted 
by the Navy on 300 men of the U.S.S. 
Ranger in 1938 and 1939. By individual 
instruction, these men were persuaded to 
eat less meat and cereals and to consume 
more potatoes, vegetables, salads, fruits, 
seafood, liver, cheese and milk. Eating 
habits so changed as to be noticeable to 
the supply officer. And examination of 
the same group six months later re- 
vealed a 30 per cent average improve- 
ment in night vision. 

Altitude is one of the most treacherous 
and insidious problems accruing from 
man’s conquest of the air. Nearly two- 
thirds of prospective pilots can stand an 
oxygen deficiency equal to that at 20,000 


FLYING 


feet. Actual flights at that altitude may 
show no greater after-effect in certain 
pilots than lassitude and fatigue, though 
if repeated a sufficient number of times, 
irreparable harm may result. 

Altitude sickness is no new thing, but 
thanks to the more recent experiments 
in aviation medicine, flight surgeons bet- 
ter understand the problem today. They 
are responsible for the order that pilots 
must now don oxygen masks at 10,000 
feet. 

Tourists visiting a mountain resort 
sometimes complain of the effect of alti- 
tude on their hearts. In reality an in- 
creased heart load is less to blame than 
an insufficient oxygen supply to the heart 
muscle. Aviators are as likely to mistake 
effect for cause. At higher altitudes their 
co-ordination is so poor that entries in a 
log may be illegible; vision is greatly im- 
paired and depth perception diminished; 
even thinking clearly becomes difficult. 

Anoxemia (oxygen deficiency) is pri- 
marily the villain responsible for these 
varying troubles. It can cause fatal 
damage to the respiration centers, breath- 
ing ceases, and though the heart may 
beat five or 10 minutes longer, neither 
oxygen nor artificial respiration will re- 
vive a victim. Without an adequate 
oxygen supply, most people will die 
within half an hour or less at 25,000 feet. 

Recognizing these dangers, the flight 
surgeon is particularly alert to any sign 
of lassitude or fatigue at times when 
flights are in the upper altitudes. If a 
usually energetic pilot acts as if he had 
acquired hookworm after a few such 
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flights, the flight surgeon finds out why, 
It may be that an oxygen mask came 
loose or it may be that the pilot hates the 
contraption. Whatever the reason, the 
pilot is usually detailed to ground duty 
for a period of days. 

Even at lower altitudes most pilots wil] 
suffer a general lowering of both hemo. 
globin and red cells. 

All these unnatural conditions of flight 
produce tensions the earth-bound know 
nothing about. A domestic squabble or 
a financial problem may look like a holo- 
caust to a man whose nervous system is 
already jittery from too much flying. By 
gaining the confidence of the men he’s 
serving, the flight surgeon tries to put 
these disturbing problems in their pro. 
portionate place. Often he shoulders 
their troubles and seeks a solution by 
common sense and good-natured advice, 

Yet a man may have good hearing 
sight and physical equipment; be able 
to stand altitude, noise, vibration and 
battle strain—and still never qualify asa 
pilot. There’s one more quality a flight 
surgeon insists upon before he will pass 
an applicant for flying training. Good 
somatic senses! This means a deep sensi- 
tivity of many things—tendon, joint and 
muscle senses; visceral sensations; touch, 
pressure and other skin sensations. These 
somatic senses are what enable a pilot to 
feel when a plane is approaching a stall; 
when it is settling or “squashing.” Its 
what a pilot means when he says that 
“you fly by the seat of your pants.” 

END 
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Fish are often attracted to a light at 
night. If flying fish are nearby, cast- 
aways are advised to hoist their sail, if 
they have one, or hang their shirts or 
any other white cloth and shine their 
flashlight upon it. Flying fish often will 
jump at the cloth and fall into the boat. 
Even a bright moon shining on such a 
cloth will attract fish, Or a flashlight 
beam in the water may draw small fish 
which can be netted. 

Since uncleaned fish may spoil in half 
a day they should be cleaned immedi- 
ately. Oversupplies can be cut into thin 
narrow strips and hung in the sun. If 
well dried and kept dry such fish may 
keep several days. Some men prefer 
the fish dried. 

The kit may also be used to capture 
birds which can be harpooned or some- 
times snared with the dip net. Larger 
birds will even take a fish bait trolled 
or dragged through the water. Birds 
follow schools of fish and when feeding 
sometimes get so excited they can be 
taken easily. Bird flesh, including the 
feathers, also makes good fish bait. 

The fishermen are advised to watch 
for turtles. Their meat, blood and juice 
are good to eat. Hot sun brings a clear 
oil out of turtle fat into which food can 
be dipped. But watch out! The head 
may bite after it is cut off and the claws 
can still scratch. 

All salt water fish from the open sea 





can be eaten raw without ill effects. 
Some fish are especially salty, however, 
and should not be eaten unless large 
supplies of water are available. A few 
species caught near shore are poisonous 
and must not be eaten. 

Among the too-salty fish are shrimps 
and crabs and the liver and flesh of 
sharks, skates and rays. Castaways are 
advised not to fish when sharks are near 
because they may sever the lines. 

Fish caught near shore which must 
not be eaten are parrot fish, porcupine 
fish and puffers. The latter two swell 
up like balloons when scratched on the 
belly; the former has large teeth like 
a parrot’s beak. Eels are good to eat 
but must not be confused with sea snakes 
which are poisonous and swim mostly on 
top of the water. Sea snakes are found 
only in the Pacific and Indian Oceans. 
Jellyfish also may be poisonous. 

Yes, for the man who knows how to live 
off it, the ocean is not a desert but a 
farm teeming with food. Even seaweed 
may be edible and none is poisonous 
though it has the same drawback as 
shellfish and shark—too salty. A bunch 
of seaweed often holds small edible fish 
though like as not it also has small crabs 
and jellyfish in it. 

Unlike ocean fish, strangely enough, 
fresh water fish is unsafe unless it has 
been thoroughly cooked. Airmen are 
warned about that in case they land on 


an uninhabited island. Instructions for 
finding water and food on islands are in- 
cluded with tue kit. 

The emergency fishing kit was evolved 
by Gifford Pinchot, former governor of 
Pennsylvania and long an ardent con- 
servationist. Reading of American flyer 
lest in the Pacific he wondered why 
they couldn’t keep alive by catching and 
eating fish. Characteristically, he per- 
sonally investigated the idea. He found 
that nearly all salt water fish can safely 
be eaten raw. He also found that the 
juice squeezed from raw salt water fish 
is palatable, non-salty and can sustain 
life. 

U. S. Navy test volunteers were given 
nothing to drink for 10 days except this 
fluid and were in perfect shape at the 
end of the test. Medical experts say 
they could have continued on the fish 
juice diet indefinitely with no harmful 
effects. 

Pinchot consulted with the Life Saving 
Board of the Navy and Coast Guard, the 
Navy Bureau of Medicine and Surgery, 
the Smithsonian Institution and with 
leading fishing authorities. 

The result of all this has been the 
development of the present kit which al- 
ready is at work saving the lives of 
American flyers. Fifty thousand have 
been ordered for aircraft rubber boats 

END 
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country, prove that these great pilot-training 

books are doing their share to smash the Axis. 
Tomorrow’s aces are reading these books today. Over 
300,000 copies sold! They have been bought in quan- 
tity by the U. S. Government, the Canadian R.A.F., 
British R.A.F., and by our fighting ally, Russia. 


() cours. coming from every part of the 


KNOWLEDGE THAT SAVES LIVES 


The Jordanoff books are guaranteed to help you help 
our nation win mastery of the air. Army and Navy 
airmen, and commercial pilots the country over are 


speeding their air training with these 
tested short-cuts to skill in the air or on 
the ground. They give you in advance 
that thorough knowledge of aircraft, 
motors, instruments, radio, and flight 
itself that means safer flying, faster 
training, expert piloting. No other books 
on flying are so easy to understand ... 
so lavishly illustrated . . . so widely 
bought and used. 


1249 ILLUSTRATIONS 


The best flyers are those who have a 
perfect mental picture of everything 
concerning the nature of a flight. These 
famous books enable you to begin fly- 
ing with this priceless possession. They 
contain 1249 illustrations—specially 
prepared by experts under Jordanoff’s 
direction. They picture every step in an 
airman’s training, every knob and but- 
ton on the control board, complete sec- 
tional views of simple and complex in- 
struments and installations, how to 
navigate and maneuver, how to recog- 
nize and avoid dangerous weather. 
Words and pictures stamp the whole 


theory and practice of aviation on your mind in the 
easiest, pleasantest, surest way imaginable. 
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WE GUARANTEE that the Jordanoff books 
will help you as they have helped tens of 


thousands of fliers all over the world—or cost 


THREE VOLUMES BOXED, ONLY $goo 
Keep them on approval for 10 days. If you 
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turn them and your money will be refunded. 


tisfied with them, re- 





Revised, enlarged 
1942 edition! 
YOUR WINGS 


New edition has completely 
rewritten chapters, shows na- 
ture and use of latest type 
equipment. Clear, instructor- 
to-student text and 460 pic- 
tures show every step in train- 
ing for flight, instruments, 
radio, navigation, motors, 
aerodynamics, safety devices, 
etc. Quantity government 
orders have proved its useful- 
ness. Translated into several 
languages. Size 7” x 912”, 

$3.00. 
PARTIAL CONTENTS: Take 
Off and Landing . . . Turns, 
Climbs, and Glides . . . The 
Motor . . . Visual Navigation 
- » » Motor Oils and Gasoline 
-.. Simple Aerodynamics, etc. 
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JORDANOFF has trained 
experts and he can train YOU 


This famous airman-author is a pilot, 
instructor, technician, and aviation 
engineer. As consultant to leading 
American airlines he has been asso- 
ciated with many recent improve- 
ments in modern flying practice and 





PRAISE FROM AIRMAN AND LAYMAN ALIKE! 


“Jordanoff makes scientific facts as easy to read as a Buck 
Rogers cartoon.” —Lt.-Commander P, V. H. Weems, U.S.N., 


Retired. 


“These three books are like having a veteran pilot forever 


handy as a consultant.”—Boston Post. 


“An answer to the prayer of many who would like to know 
all about aviation.”.—Major Alexander P. De Seversky. 





THROUGH THE 
OVERCAST 


Weather and Instrument Fly- 
ing. C. R. Smith, former Presi- 
dent of American Airlines, says, 
“This book has taken the sub- 
ject of meteorology out of the 
mathematical equations and 
has made it simple to under- 
stand. It explains instruments, 
radio, and all allied subjects,” 
7” x 9142”, $3.00. 


PARTIAL CONTENTS: How to 
Be a Weather Detective .. . 
Air Masses and Their Identifi- 
cation... Weather Maps... 
Practical Forecasting .. . Air- 
plane Instruments . . . Cam- 
bridge Fuel-Air Ratio Indica- 
tor... . Instrument Technique; 
How Not to be Confused, etc. 
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win the war! 


AIR SUPREMACY WILL BRING US VICTORY 






SAFETY 
IN FLIGHT 


Contains the expert knowl- 
edge you must have to go 
beyond elementary pilot rat- 
ings. Tells how to get and use 
upper-air weather information, 
airline technique of pre-plan- 
ning flights, latest instruments, 
icing dangers and counter 
measures, engine efficiency 
under varying conditions, 
special landings and take-offs, 
etc. Size 7” x 942”, $3.00. 


PARTIAL CONTENTS: Practi- 
cal Application of Weather 
Knowledge . . . Shelters in 
Flight; Alternate Airports . . . 
Typical Cloud Forms... 
Radio as a Navigational Aid 
«»- . New Accessories . . . Etc. 
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books will do for me. Send me the book 
(or .books) checked at the right, for 10 
days’ examination. I will deposit price, plus 
postal charges, with the mailman, with the 
understanding that my money will be com- 
pletely refunded if I am in any way dis- 
satisfied and return the book (or books) 10 
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‘Special Devices’ 
(Continued from page 26) 








roar of his own ship’s engines but those 
of the approaching plane. In the fore- 
@round of the film, the tail surfaces of 
the gunner’s own plane always are vis- 
ible, reminding him that he must be 
careful not to shoot them off. 

This particular training device not only 
is constructed largely of non-critical 
materials and uses no ammunition, but 
its greatest value lies in the fact that 
the “targets” employed move at battle 
speeds. Also the sizes and maneuvers 
of the planes are just as lifelike as the 
speed. 

In that connection, the Special Devices 
Section has devoted a great deal of time 
and effort to the development of a num- 
ber of aids to recognition training. Slot 
machine manufacturers, for instance, 
were induced to convert their products 
to the purpose, substituting pictures of 
various types of aircraft for the conven- 
tional combinations of fruit and playing- 
card marks. The plane pictures are vis- 
ible for only limited periods, such as 20 
seconds, and the students are scored on 
their ability to correctly identify the 
maximum number possible. The devices 
are placed in recreational halls and other 
gathering places at the Naval air train- 
ing centers and, because of the pos- 
sibilities they offer for mild gambling, 
have proved very popular, at the same 


























PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER CONNECTICUT, U.S.A. 


ABLE ADDRESS: PIPAR, Manchester, Conn, U.S.A 


time helping to make the students adept 
at recognizing planes. 

A more serious piece of recognition 
training equipment is one by which stu- 
dents are trained also to estimate the 
range of planes from their gunsights. 
Viewing the target plane through the 
deflection rings—those large, concentric 
circles which form the rear sights of 
modern machine guns—the student is 
taught that when the plane fills the 
smallest circle, it is a certain distance 
away, usually out of range, and that he 
should hold his fire until the target is 
closer, filling the middle ring, for ex- 
ample. Thus, he combines not only 
valuable schooling in aerial gunnery but 
in recognition of planes, as all types can 
be used for the pictorial targets. 

Further evidence of the importance the 
Navy attaches to recognition training is 
found in the fact that the Special De- 
vices Section soon found it necessary to 
project the aircraft model-building pro- 
gram far beyond the scope of that in 
which the schoolboys of the nation were 
enlisted. Models carefully molded to 
exact scale are being turned out in great 
quantities by precision workers in in- 
dustry to supplement those from the 
schools. In addition, thousands of card- 
board silhouettes of all makes of planes 
are being manufactured because they 
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can be folded flat and are considerably 
lighter in weight, thus requiring legs 
shipping space. 

Perhaps the most important single 
piece of synthetic training equipment, 
of course, is the well-known Link trajp. 
er. For a long time, its primary use wag 
to train pilots on the ground for the 
ticklish business of “blind flying.” In its 
hooded cockpit, the student learns tp 
rely entirely on instruments to guide 
him in flight. 

In that connection, de Florez cautions 
against confusion of synthetic training 
objectives with what he calls “ersat,” 
flying. 

“There is no substitute for flying,” he 
said. “We will always want to give sty. 
dents all the flying possible, but we want 
to make it count. Our work is directed 
to simulating flight conditions during 
ground instruction of pilots, gunners 
radio men, engineers and others in the 
many subjects and skills they must mag- 
ter to make flying effective.” 

It was the realization of the indis- 
pensability of actual flying to the proper 
training of aviators that led to the de 
velopment of one of the newest of the 
synthetic devices, one which literally 
turns day into night. With the aid of 
this development, student pilots now ar 
able to get the bulk of their practice in 
night flying in the comparative safety 
of daylight. This is achieved by the uge 
of specially designed red goggles wom 
by the student and a transparent green 

(Continued on page 172) 





RM P3-B PARACHUTE 


UNIVERSALLY RECOGNIZED 
AND OFFICIALLY ACCEPTED 
AS STANDARD... 


The P3-B is compact and snug fitting; is 20% lighter and oc- 
cupies 50% less seating space, without sacrifice of strength. 
Yet, the canopy is the full 24 foot standard size. 
is the achievement of J. Floyd Smith, inventor of the free type ; 
parachute; it is the culmination of years of research, experience 
and engineering. The thinness of the P3-B pack makes it 
to fighting pilots, gunners, navigators and 
ust necessarily fit into cramped spaces. 


The P3-B 
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PILOT CHUTE IN PACK 


One of the umportant elements of the P3-8 is the new 
pilot chute attached to the apex of the maim canopy 
It is tool-proof ond toul-proof No ports to break, no 
exposed springs to pinch or bind silk No ribs to poke 
through or hook under the main canopy skirt, of yom 
or bind pock cones in the pack — folds water-thin 
m use — springs into full size with mstant, positive 
powertyl action 
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Inevitable Result of Sound Instruction 


co-operation with the U. S. Army Air 
Corps. Their singular talents for imparting 
a sound knowledge of flight fundamentals 


Daily reports from every fighting 
front leave no doubt of the superiority of 
our fighter and bomber pilots. Little 





wonder, when you realize that they fly 
the best planes in the world—that the 
men themselves are the cream of young 


are important factors in developing re- 
sourceful, confident, skillful pilots. Such 
training is a steadying, helpful influence 


Americans—and that they are graduates 
of a training program second to none. 


on fliers long after they earn their wings. 










Experienced, able Anderson instructors 
are participating in that program in close 
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FOR VICTORY 





Today the wings over Lewis are those of Navy— 
training Flight Instructors who form a vital part 
in the program of America’s rapidly growing 
world air power. For the duration every facility 
of this great school will be devoted entirely to 
military purposes, co-operating with the United 
States Navy. When peace once again returns to 
this war torn world, Lewis School will be better 
equipped than ever as America’s finest aeronau- 
tical college. 


PREPARE FOR YOUR FUTURE NOW 


The post-war era will offer new opportunities in 
aviation to trained men. Aviation is the coming 
industry and you can guarantee a place for your- 
self by placing your reservations for enrollment 
at Lewis now. Be among the first to start your 
career in aviation after the war. Lewis will again 
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UNITED 


offer three comprehensive courses in flight, mas- 
ter mechanics and aeronautical engineering. 
coupon and mail now! This comprehensive 

book covers the background and history of 


the school as well as the founders, directors, faculty, facilities, 
equipment, courses, subjects and cost. Since Lewis School of 
Aeronautics is a non-profit organization you will find living 
costs to be the lowest possible. 





WRITE FOR YOUR FREE CATALOG TODAY 


A copy of the new Lewis School 42-page 
catalog is yours for the asking—just fill in 
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(Continued from page 168) 
plastic which covers the cockpit windows. 

Through his red goggles, the pilot can 
see the instrument panel clearly but little 
or nothing of the outside world—just as 
though he were flying in pitch darkness. 
His instructor, on the other hand, does 
not wear the red goggles and, therefore, 
can see perfectly through the green plas- 
tic. As a result, the instructor is in 
position to prevent accidents should the 
student make a mistake in coming in for 
a landing (which is not always possible 
when the training is given at night and 
the visibility of both student and in- 
structor is limited). 

Authorities are confident that this par- 
ticular development will not only per- 
mit each student to crowd much more 
practice in night flying into the regular 
course but also will serve to minimize 
the ever-present danger of accidents in 
that difficult phase of the training. 

At first, this use of the combination of 
red and green plastics was a closely 
guarded secret with the Navy but it 
finally was released on the theory that 
it would take the enemy so long to 
perfect the exact color combination that 
the advantage gained would be prac- 
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tically nil. Our training program would 
be so far ahead, in other words, the 
enemy would never be able to catch up. 
Many other steps have been taken to 
pre-condition Navy student flyers for 
their grim jobs. For example, some 
classrooms are designed to simulate the 
deck of a carrier with all the sound 
effects. Students hear routine orders 
issued over the “bullhorn,” as the loud- 
speaker system is dubbed, just as they 
will at sea. With the aid of recordings, 
the sounds of plane engines being started 
are reproduced in realistic manner, so 
that except for the motion of the ship, 
there will be little novel or strange for 
the student in actually taking his place 
in a carrier-based squadron. He’ll feel 
perfectly at home—a major objective of 
the entire synthetic training program. 
To help students modulate their voices 
and use proper diction when using their 
plane radios, a device has been devel- 
oped which allows a student to make a 
temporary recording of his voice on a 
steel tape. He can play back the re- 
cording at will, thus hearing exactly how 
he sounds to others and learning what 
corrections to make so as to minimize 
the chances for errors when, for in- 


August, 1943 


stance, he gets the opportunity to report 
the location, course, speed and com- 
position of an enemy task force some 
day. Mistakes at such a time could 
easily be fatal. 

Motion pictures play an increasingly 
important part in all phases of military 
training and this is only natural because 
it is much easier to learn something 
visually than te get it out of a book. Even 
the stereopticon slide, a popular item in 
grandma’s parlor, is playing its part 
in the war effort. The Navy got the man- 
ufacturers of a modernized version of 
the stereoscope—a novelty to give tour- 
ists views of Niagara Falls and other 
scenic spots—to substitute pictures of 
warplanes. Viewed through the lenses, 
they appear in realistic, three-dimen- 
sional perspective and have proved use- 
ful as part of the seemingly interminable 
recognition training given all Naval avia- 
tion students. 

So successful have been the develop- 
ments of de Florez and his group of ex- 
perts that the Army Air Forces are 
adopting many of them—another demon- 
stration of the close co-operation between 
the two services. 

END 





The RAF Technique for Bombing Germany 


(Continued from page 23) 





with the smashing of the Eder and 
Moehne dams, actually constitutes the 
testing in that area of the theory that the 
war can be won from the air. [In a re- 
cent statement in London, Lord Sel- 
bourne, British minister of economic war- 
fare, said that RAF bombings have 
caused German industrial production to 
decline 15 to 20 per cent in the last year. 
The decline in the Ruhr—where bombing 
raids have been concentrated—has been 
35 per cent for the same period. In re- 
leasing the latter figure, Lord Selbourne 
said: “We are convinced that the destiny 
of the Ruhr is the destiny of Germany.” 
He also estimated that, in addition to the 
widespread damage to German industry, 
more than 1,000,000 residences in the 
vicinity of bombed industrial targets had 
been destroyed.—Eb. ] 

The manner in which the RAF dis- 
tributes its blows against the Reich is 
exemplified by what happened in the 
month of May. On the night of May 4 
Dortmund, in the northeast corner of the 
Ruhr, rocked under 1,500 tons of bombs; 
got another pasting with 2,000 tons of 
explosives on May 23. Duisburg, at the 
northwest corner, was hit with 1,500 tons 
on May 12. 

Behind this patchwork type of attack, 
there is a grimly orderly and relentless 
plan. For example, at intervals the RAF 
photographs each city in Germany. By 
comparison with previous photographs, 
they can tell the extent of the rehabilita- 
tion in each city. Traffic on the high- 
ways indicates where industrial activity 
has been resumed, for instance, thus tell- 
ing the British plainly that it is time for 
another raid. 

In the year that has passed since the 
Royal Air Force carried out its great 
saturation raid on Cologne, it has become 


much more proficient in the business. 
By the time-tested trial and error meth- 
od, it has learned its lessons. Tactics 
were improved and so were the planes. 
Whereas on the night of the 1,000-plane 
raid on Cologne, the majority of the 
bombers were medium, two-engined 
craft, big raids now are carried out by 
anywhere from 500 to 750 four-engined 
monsters. They contrast sharply with 
the Nazis’ terror raids on London, Coven- 
try and other British cities in 1940. 

Seeking to break the morale of the 
British people, the Germans used to keep 
their raids running throughout the hours 
of darkness, sending one plane over the 
target area every few minutes so as to 
keep the people awake and forcing the 
ground defenses to stay on the alert. 

That type of attack did not break 
British morale and it also had the dis- 
advantage of subjecting the attacking 
plane to the concentrated weight of the 
antiaircraft fire in the area. Compara- 
tively speaking, the German raids were 
not nearly so effective as those they are 
being forced to undergo. The big fire 
raid the Nazis unleashed on London in 
December, 1940, burned out only about 
100 acres, compared to the 680 destroyed 
by the British in Cologne and the 380 
acres wiped out in Dusseldorf. 

Instead of aiming at German morale— 
although they hope to damage it, too— 
the British objective is to destroy the 
Nazis’ power to make war. Their mam- 
moth four-ton “block-buster” bombs 
rarely do much damage to the big Ger- 
man underground air-raid shelters. They 
explode on impact and blast laterally, so 
that everything standing in the blast 
area (usually a circle of about 250-yards 
diameter) is knocked flat. This gets the 
walls of factories, etc., while leaving only 





shallow “craters.” 

On each major raid now, the big British 
bombers devote a considerable part of 
their bomb-carrying capacity to incen- 
diaries and the balance to high-explosive 
bombs. The reason for this is that the 
British have found that by smearing the 
area with fire-bombs virtually paralyzes 
the civil and military defenses. Fires 
break out in such profusion that the 
fire-fighting agencies simply cannot cope 
with them; they just have to abandon the 
scene, get into the underground shelters 
and wait until the fires burn out. 

Incendiaries are not the only thing that 
demoralize the German antiaircraft de- 
fenses, either, for the RAF believes that 
by concentration of large numbers of 
planes over a target area for short pe- 
riods, the detection devices used by the 
enemy are so congested that anything like 
precision aiming at individual planes is 
impossible. They are forced to fall back 
upon “curtain” barrages which are much 
more wasteful of ammunition and less 
effective. 

In addition to the terrific damage being 
dealt the Nazi war potential by the cur- 
rent British bombings—which, inciden- 
tally, is almost certainly far greater than 
anything the Air Ministry has claimed 
officially—the RAF estimates that more 
than 1,000,000 German men, who might 
otherwise be employed in the war fac- 
tories or on the actual fighting fronts, 
must be held in the civil defense setup 
as antiaircraft gunners, radio detection 
operators, firemen and similar posts. This 
figure, of course, does not include the 
large numbers engaged in rehabilitation 
work, the masons, carpenters, iron- 
workers, plumbers and others who must 
be striving to repair at least some of the 
damage. 
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“Outline of Air Transport Practice” 
by Major A. E. BLOMQUIST 


Formerly Transportation Engineer, Air 
Now on Active Duty in the Un 


rt Engineer, Eastern Air Lines 


ited States Armed Forces 


TYimely! Authoritative! Basic! 


Here is a book for all Aviation Men who are looking out 


beyond 


the clouds of War—to America’s Air Future— 


when our peacetime cargoes will travel the skies to every 


corner of the globe. 


Representing, literally, a perfect introductory course for 


Traffic Managers, 
Management and students 
port Practice” 
successful 
guide for operational 
transportation systems 


Transportation Engineers, 


Executives, 
“Outline of Air Trans- 


contains the basic principles upon which 
air lines are based—the pioneer book and 
details of tomorrow’s great air 


No department has been neglected. No problem unfore- 


seen. 
the reader 


From finance to flight supervision this book takes 
step by step—in easy-to-understand language 


so characteristic of Pitman Books—through a clear out- 


line of 


Air Transport Practices. 


Here is a detailed and 


comprehensive picture of air transportation as a whole. 


From Executive to Student—“Outline of Air Transport 
Practice’”—the pioneer book of America’s Air Commerce 


—deserves 
now and for the future! 


a prominent place in your Aviation Library— 


Order Today—by Check or C.0.D. Use Coupon Below. $4.50 


412 Pages—illus. 
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The following Pitman Aviation Books 
represent ideal companion books for 
“Outline of Air Transport Practice”— 
volumes that have earned first place 
recognition as best qualified for train- 
ing programs in the Aviation Industry 
and the Air Forces of the United States, 
Canada and Great Britain . . . 


Order by number—from this list now 
—or save this advertisement for future 
reference—Use coupon below. 


45. New—Timely—Important! 
"Aircraft Production Planning" 


by H. G. MacKinnon. 262 pgs., illus. ....$3.75 
Up-to-the-minute data on modern methods of 
Aircraft Production based upon experience gained 


through the necessity of high-speed operations 
luring war ti methods that will be applied in 
the manufacture of tomorrow’s air transports. A 
complete analysis of aircraft production in every 
tai actuall step by step tour through an 
raft factory today 
43. Air “ampere Navigation 
Coburn, 618 


P. H. Redpath and J. M. 
5 1 . -$5.00 
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Transportation and the prob- 
ransportation of War Cargo. Here is 
ok on Air Transport Navigation—a 
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16. Aircraft Radio and Electrical 


Equipment 
Howard Ff Morgan, Superintendent of 
( imunications, Transcontinental and 
384 pes., 215 illus $4.50 







ind Navy Training Program — 
tudy especially recommended 
This book will supply the 
s of Aircraft Radio and Elec- 
sound, invaluable background 
ident started right—keep him on the 
will become an important reference 





44. Weather Science 
by Charles William Barber, B.A., M.S. 
Lieutenant U.S.N.R. 256 pegs., illus......$2.50 
Here is a fresh, fast moving approach to a vital 
science—a new science which is playing a larger 
part in tomorrow’s great Aviation Industry. A 
tested, proven, basic approach to meteorology and 
study of weather—developed at our Naval Air 
Base, Lakehurst. 


37. America Fledges Wings 
by Reginald Cleveland. 232 pgs., illus...... $2.50 


The Story of American Aviation. Great Events. 
Great Names. An accurate, interesting, exciting 
account of America’s Aviation struggles and prog- 
ress from the first frail craft and farsighted men 
to the great air giants of today and names that 
are part of America’s Air legend. No truly Air- 
minded man or woman should be without this 
volume. 


14. Aircraft Materials and Processes 
by George F. Titterton. 360 pgs., illus. ....$3.50 


A sound, basic text on the various materials that 
go into the production of modern aircraft and the 
processes involved in their application. An indis- 
pensable addition to the well-equipped aircraft en- 
gineering department—an excellent textbeok for 
students—and a guide book for practicing engi- 
neers and executives planning for future aircraft 
production. 


46. The Design of Manufacturing 
Enterprises 
by Walter Rautenstrauch, L.L.D. 307 pgs.— 
Charts, Diagrams, Layouts, Tables........ $3.50 
Here is an introduction to the fundamentals in 
the design of plants—expansion—administration, 
Covers management and control, organization, in- 
tegration of production, marketing and finance, 
capita] structure, design of investment structure, 
design and application of the principles of budget- 
ing. A valuable aid for enterprising Aviation Men, 


35. Private Pilot's Handbook 
by A, G. Norwood..... 
Wherever men fly—safely and well—this book is 
found handy in the cockpits and in the class- 
rooms. Long a standby for private pilots, now 
serving U.S. Aviation everywhere—this manual has 
become synonymous with Aviation training—as the 
handiest, inost valuable all around text available. 


Internationally Known 


PITMAN PUBLISHING CORPORATION 


2 West 45th St., New York, N. Y. 











TRAFFIC MEN IN THE 
ARMED FORCES! 


This book will help you to increase 
your value in your chosen duties. 
Young men everywhere who are 
planning their future in Aviation, 
will find no better way to gain a 
complete picture of the industry 
they serve—no better means of 
choosing their place. 








47. Motion Study 

by Herbert C. Sampter, Ph.B. 155 pgs., 46 
illus, $1.75 

A down- -to- earth study of a unique subject—elimi- 

nation of waste motion. A subject that is playing 
a@ large part in manufacturing operations today— 

will play a greater part tomorrow. Designed to 

ga efficiency—morale—and speed up produc- 


13. ‘Flight Without Power 

BE hcinae ct ncnschscccecvenevens $3.00 
The story of the development, progress and final 
acceptance by the aviation World and the Armed 
Forces—of the glider—and motorless flight. Price- 
less data on the forerunners of tomorrow's great 
cargo gliders by the man who predicted the part 
they would play in War and the future peace. 
The author has been actively engaged in training 
the glider corps in the U.S. Army—knows motor- 
i flight perhaps better than any man in Amer- 
ca t y. 
30. Modern Plywood 
by Thomas D. 

harts, Tables 
Post-war aircraft manufacturing will turn to Ply- 
wood more and more frequently for new applica- 
tions to more economical production. This book 
represents the only comprehensible, up-to-date pic- 
ture of the manufacture and use of this versatile 
material. 
26. industrial Plastics 
by Herbert R. Simonds. 

vised. 


380 pgs., 195 illus.— 
$4. 


Second Printing Re- 
Includes Plastics in Wartime. 394 
pes., 160 illus.—Diagrams, Tables. .. $4. 

In the new Aviation World to come, Plastics will 
play a greater part than ever before. This non- 
technical book describes latest War-Time develop- 
ments in this new material and points the way to 
greater future applicat 


ORDER WITH THIS COUPON! 
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While thoroughly convinced of the ef- 
ficacy of the policy of strewing every 
target area with incendiaries, the British 
are equally sure that so far as their high 
explosive bombs are concerned, it is defi- 
nitely better to drop a small number of 
4,000-pound “blockbusters” than an equal 
weight of, say, 500-pound bombs. Even 
if a 4,000-pounder fails to hit directly on 
a building or other installation, the blast 
which results guarantees that everything 
within a 250-yard circle around it will be 
knocked flat. 

On the average “saturation” raid, of- 
ficials say, somewhere between 200 and 
300 “blockbusters” are dropped. 

This technique of area or saturation 
bombing has been regarded by many as a 
rather indiscriminate, shotgun sort of 
thing which was adopted as the next best 
thing to daylight, precision bombing 
when fighter planes and heavy, accurate 
antiaircraft fire made the latter too costly 
to maintain. A word on this controversy 
from the RAF’s viewpoint seems appro- 
priate at this juncture. 

The “pathfinder” planes have immeas- 
urably increased the accuracy of night 
bombing raids over what it was in the 
early days of the war. 

“When a target is properly lighted by 
flares,” said one RAF officer, “it seems 
to me it should be easier to line up that 
brilliant target in a bombsight than it 
would be to pick the same target out 
from its surroundings in the daylight. At 
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night, all you have to do is aim for the 
flares.” 

This is so, it is claimed, because of the 
initial accuracy with which the path- 
finders drop their flares. Their crews 
are perhaps the most carefully picked 
men of the RAF; chosen not only for 
their skill as pilots, navigators and 
bombardiers but also for their calmness, 
courage and determination. 

Pathfinder crews know that the suc- 
cess of every saturation raid depends in 
large measure upon them. It is an un- 
broken rule in the RAF that if the path- 
finders are not absolutely sure that they 
have located the target, they do not drop 
their flares. That insures that when the 
bombers arrive, they will not sacrifice 
their cargoes unless the area is lighted. 

“The pathfinders have not been wrong 
yet, however,” an RAF man declared. 
“They'll chance anything to make sure 
that they’ve got the right target, going 
in as low as is necessary to do so.” 

The methods used by both the path- 
finders and the bombers to reach the tar- 
get area are, of course, carefully-guarded 
military secrets but the “before and 
after” reconnaissance photographs dem- 
onstrate that when the Bomber Com- 
mand orders a raid on the Krupp works 
at Essen, it is the Krupp works at Essen 
which gets hit, not some breweries or 
collection of workers’ homes—although 
they frequently suffer along with the 
specific target. 
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In spite of the terrific problems im- 
posed by the present scale of the bomb- 
ing offensive against Germany, the pre- 
cision-timing required to bring 700 or 
800 big bombers over the same pin-point 
on the map within 30 to 90 minutes and 
to get them off and safely back to Brit- 
ain’s blacked-out airdromes, the RAF 
feels it has not yet reached anything like 
the maximum potential of the air attack, 

“We could conceivably operate double 
our present force of bombers,” said one 
Royal Air Force officer. “All that we 
need to do this are the planes.” 

Everything else is available, he said, 
including sufficient trained crews—thanks 
to the big Empire training program set 
up in Canada a couple of years ago— 
adequate fields, enough bombs and even 
fuel supplies. 

In view of that statement, the June re- 
port of Donald Nelson, War Production 
Board chairman, that American produc- 
tion of heavy bombers in April was 18 
per cent greater than that of March 
takes on added significance. For, as 
Messers. Hitler, Goering, Goebbels, et al, 
doubtless will recall with disturbing 
clarity, Gen. Henry H. “Hap” Arnold 
announced some time ago that the 
Flying Fortresses then coming off our 
production lines were “the last of the 
medium bombers!” 

END 





Production Illustrations 
(Continued from page 134) 

















at this time as the customer, as well as 
the plant, must be satisfied that the prod- 
uct is designed for production. The prod- 
uct must not dictate the production but 
rather be designed for the type of pro- 
duction desired. The preliminary produc- 
tion breakdown sets the stage for good 
production design. 

4. Preliminary Equipment Location: 
When the contract is given to the plant, 
space design becomes the most critical 
engineering factor. We refer to space 
design as the location of equipment 
within the structure of the airplane. We 
have relatively small areas wherein a 
large amount of equipment is installed, 
armament, flight controls, hydraulics, 
electrical, heat and vent, etc., must all be 
put in the airplane. In most engineering 
departments of today, specialist groups 
are in operation because each functional 
installation in an airplane involves a long 
study in themselves; therefore, we have 
many design groups installing different 
functional installations in the same area. 
The problem of space design becomes 
critical as these groups must know what 
the other fellow is doing. The prelim- 
inary equipment location illustrations are 
made at this time. The airplane is di- 
vided into arbitrary areas that involve the 
bulk of equipment. Composites are made 
within these areas showing what all 
groups are doing. These illustrations are 
issued at regular intervals to all design 
groups affected as well as the mockup de- 
partment. These illustrations bring the 
mockup into the engineering department 
and act as a pictorial record of design 
progress. (To be continued) 
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Specialized “On-Ground”’ Work. 


ested No Experience Necessary. 






*” 


Calibrating a gyro-type aircraft instrument 


We Will Train You in 15 Weeks. for a pre-flight test . . . . part of the train- 


ing you will receive. 








Testing Sperry Automatic 
Pilot on a Scorsby Unit 


_ | Chicago 
SCHOOL OF 


AIRCRAFT 
INSTRUMENTS 








Here is an opportunity for men of all ages to get into ESSENTIAL war work, now, 
and establish a life-time future in Aviation. Almost every instrument and aircraft 
manufacturer, airline, and Army or Navy Maintenance Depot is urgently in need of 
such trained specialists. Starting salaries are high, and post war opportunities are 
great. 

Fifteen weeks of specialized training at the Chicago School of Aircraft Instruments 
will qualify you for one of these positions. 

C.S.A.I. is the country's largest aircraft instrument school, and is now training 
more soldiers and Civil Service appointees as instrument specialists for the Army 
Air Forces than any other institution. Its Civilian School graduates are holding top 
positions with manufacturers and airlines, everywhere, and requests for additional 
graduates far exceed the school's capacity for months to come. 

If you want one of these positions, and are willing to train for 15 weeks to qualify, 
write for complete details. 

Your age and present occupation make no difference. Old men are just as adept 
at learning this new type of work as younger ones and are just as suitable to avia- 
tion employers. 


MAIL COUPON TODAY FOR COMPLETE DETAILS 
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4 Lifetime Opportunity 


asan . 
AIRCRAFT INSTRUMENT 
TECHNICIAN 


Here's a war job with a real foothold lead- 
ing to a rich future in Aviation! Whether 
you go into military service or remain a 
civilian, as an AIRCRAFT INSTRUMENT TECH- 
NICIAN, you can help your country...and 
your own future...at the same time. Make 
sure it won't be too late to choose such a 
war job. Start now by sending to America’s 
oldest Instrument School for the new 24- 
page book, “Your Opportunities as an Air- 
craft Instrument Technician.” It’s free. 


Contractors to U. S. Army 
Air Forces Technical 
Training Command. 


C.A.A. Approved 
Repair Sta. 
No. 1028. 













Streamlined to latest requirements of 
AIRLINES « vit | SERVICE ¢ ARMY AIR FORCES 


American Sch Instruments. 
Dept. F.8, 3903 "Sat my te Road, Glendale, 4, Calif. 
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AIR WARDEN UNITS <CIVILIANS * ETC. 


ALLIED sno AXIS PLANES: 


FIGHTER—BOMBER—TRANSPORT 
CARGO—TRAINER—OBSERVATION, ETC. 


Heretofore our entire production has been directed toward the produc- 
ese slides for United States Air Force use only! 
ecause of the important service they perform, FOTOSHOP is 






Now- 
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| enabled through special permission to offer these Aircraft Identification 
, slides exactly as produced for ground observer groups for general dis- 
ibution. 
a Mowr—dhe 7 same slides prepared for and used by aircraft spotting 


groups and other civilian defense groups throughout the country 


ARE MADE AVAILABLE TO ALL! 
You Get 56 CURRENT, Different Planes 


This exclusive and official set consists of 112 Black and White slides, 
standard 2°x2", and made to fit all standard projectors. They are 
mounted on the best- -type fibre mount, labeled and identified. You 
get—56 slides on which are pictured actual, detailed views of planes 
in flight as seen from the ground; 56 slides displaying head on, side 
view and plan view silhouettes 

The complete set is also available in a Strip Film for use 

with Strip Film projectors. 

Order these official, authentic Aircraft Identification 

Slides today. Schools, Plane Spotting Centers, Air War- 

den Units and other grou ; and individuals will find 

them interesting and belpfu 

Send for list of currently oe oe slides 



















































ORDER YOURS NOW! 


Complete Set, 112 Slides, 56 flight 
views, 56 Silhovettes......++++> $9.52 
Set of 56 Flight Views......+++0+> 5.60 

















Set of 56 Silhovettes......+e0008 5.60 
Complete Set in Strip Film (56 Flight 

Views, 56 Silhovettes)......++++ 3.25 c 0 7 0 5 4 0 ( INC 
ndividual Slides......+e+ee0+5 12¢ each 





(minimum order 10 slides) 


18 East 42nd St., NW. Y.C. Dept. FM 
BRANCH: 130 West 32nd St. 
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Airports at Sea 


(Continued from page 29) 








is merely the connecting legs between 
the deck and the buoyant elements. The 
buoyant elements themselves consist of 
closed cylinders, compartmented for wa- 
tertight safety and accessibility for re- 
pairs. Below them, for a draft of 165 
feet, extend the telescoping ballast tank 
columns supporting the ballast tank, 
which will be loaded with sand and wa- 
ter ballast when the seadrome is an- 
chored under service conditions. These 
members are made telescopic within the 
buoyancy chambers to permit shipyard 
construction in shallow inshore waters 
and to facilitate towing to the deep wa- 
ter anchorage. This feature likewise 
permits maintenance and painting of in- 
dividual legs as occasion requires while 
the seadrome is anchored on its station 
and without the necessity of towing in- 
shore and drydocking the structure as a 
whole. 

The streamlined supporting legs, ex- 
posed to both wind and water action, are 
to be made of iron. (In view of the re- 
markable history of iron ships, sail and 
steam, which, with proper painting, seem 
to have an indefinite life. The author 
has inspected iron ships 60 years old and 
still sound.) Those elements exposed 
only to seawater and not to air are of 
properly painted steel. 

The usual question here arises as to 
the necessity of cleaning marine growth 
from the underwater structure. The an- 
swer is, of course, that the water of the 
open ocean supports little or no destruc- 
tive marine growth. Barnacles grow on 
ships largely while they are in harbor, 
not while they are at sea. 

The columns visible above the water 
are trussed together by means of cables 
enclosed in iron pipe and support the 
flying deck and its accessory decks be- 
neath, of which there are two. The whole 
constitutes a rigid structure through 
which waves pass without perceptible 
action. The only great stress to be met 
is that of the wind itself and this has been 
carefully calculated to meet any known 
wind forces in the North Atlantic. The 
structure is moored by a bridle at one 
end and will swing in the wind. This 
not only reduces its wind stresses but, 
in normal winds, assures that the land- 
ing deck is always into the wind for ap- 
proaching airplanes. In those rare cases 
where winds may be so light as not to 
swing the structure across the current 
(not more than a knot and a half in the 
Atlantic) the seadrome is provided with 
self-propulsion engines, not only for this 
contingency, but to assist in towing the 
structure to its post and to permit easier 
subsequent moving if it should become 
desirable to change its station. 

A word should be said here about the 
mooring system. Just as we have had 
the advice and approval of such con- 
struction experts as the Sun Shipbuild- 
ing & Dry Dock, United States Steel, Luk- 
ens Seel and Belmont Iron Works in the 
design of the structure itself, so have we 
(Continued on page 180) 
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AIR PILOTING by Virott Stmmons, Assts- 
tant Supervtsor, Pan-Amer. Atr Ferrites. A Manual 
of Flight Instruction. Illustrates and describes the 
best known means of developing pilot skill and 
supplying technical material in text, question and 
answer form to aid in passing the various examina- 
tions. Approved methods of training are analyzed 
and ‘cosentials worked into the latest techniques for 
pilot development following the curricula of mili- 
tary and civil schools, with the author's special 
comment as to technical value and particular usage. 
The book fully sets —_— prescribed official goals 
for each rating certifica’ 2nd Edition, Revised 

and Enlarged. 758 Pages, Tes illustrations. $4.00. 











Pilots’ and Mechanics’ AIRCRAFT INSTRU- 
MENT MANUAL by cg. c. DeBaud, Cam. U. S. 


Army Atr Force. A textbook for systematic courses in 
technical and aviation schools and for home study use. 
Its tested methods of presentation gives a thorough 
knowledge of all types of instruments—flight, naviga- 
tion and engine—in the shortest time and with a minimum 
of effort. Treatment is fully adequate but not encumbered 
with useless information; it is progressively arranged so 
the users will fully understand each instrument—its pur- 

and necessity, errors and remedies, and its installa- 
tionand maintenance. 490 Pages, 327 Illustrations. $4.50. 














MODERN TRIGONOMETRY by m™. J. G. 
Hearley, Mathematics Master of England. This ele- 
mentary book presents practical numerical side of 
trigonometry in a form which can be followed by 
anyone with a knowledge of arithmetic and the 
elementary principles of algebra. Practical questions 
on astronomy, navigation and mechanics are intro- 
duced to show how trigonometry is used. Prepared 


AERONAUTIC RADIO by M. F. Eddy, Lieut., 

U. S. Navy, Ret’d. A manual for operators, pilots and 
radio mechanics. Follows requirements of the F.C.C., 

the C.A.A., and actual approved usage for both 
communication and special purposes such as course 
guidance and instrument landing. Those thoroughly 
covering the book should be well prepared to pass the 


theoretical part of the aviation radio operator's u . 
license examination to acquire quickly skill in opera- with aeronautics ee in mind, the Pain mans 
tion of radio equipment and to understand readily is adequate for those preparing for preliminary ex- 


aminations, and will also meet the needs of those 
who want to take up some branch of mathematics 
which will be widely useful. Tables included. 160 
Pages, 152 Illustrations. $1.75. 


manufacturers’ installation and maintenance in- 


structions. 502 Pages, 198 IMustrations, $4.50. 
NAVIGATION OF AIRCRAFT by L. c. 


Ramsey, Capt., U. S. Navy: Aviator. Compactly gives 





precise, definite and complete knowledge required _! Just Out! 

practical aviators for certain and expeditious arriv 

at the chosen destination without dependence on HOW OUR 

radio. Stresses thoroughness in dead reckoning and ARMY 

explains modern celestial observation methods. The 

author’s Air Pilots’ Dead Reckoning Tables gives GREW WINGS 

solutions as fast and more accurate than graphic Airmen oA ne 
before 


methods. 230 Pages. 42 IMustrations, 48 Pages 
tables. Two volumes. $4.50. 


ELEMENTARY MATHEMATICS by H. Levy, 
Prof. of Math., Imperial College, London. This book 
has grown out of British experience and need for 
easier, more rapid instruction in principles of mathe- 
matics as required for technical applications, par- 
ticularly aeronautics. Its live, fresh teaching method 
the drudgery and dryness of mathematics, 
nterests as well as instructs and develops ready 
thinking in mathematical terms and symbols. The 
whole volume is devoted to principles, with enough 
exercises and examples to insure grasping them. In 

ope, the book progresses from first concepts of 
por tic through fundamental ideas of algebra and 
ge mney to a first glimpse of the calculus. 216 Pages. 


by Charles DeForest 


General, U. 8S. Army 
Rettred. 





The real story of the two prominent airmen re 
participated in 2 Se founding of the mighty U. 8. 
Army Air For 

A vivid and “complete account of the facts, ont 
significant details of early flight and of a 
sonalities—the Wrights, Curtiss, ~ ag Foulol 
Brnold, and scores of others—who, in the face o 
discouraging difficulties provided the foundation 
and influenced the development of American 
military aeronautics 

This book is destined to become the established 
source of on this od in aero- 
nautics. 370 Pages, 43 Phetes. $3.75. 
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AERONAUTICAL METEOROLOGY 
by W. R. Gregg and other Weather Experts. Gives in 
Sealin form the essential facts of the upper air and 
their relation to aeronautics as needed by the airm 
information of a kind required by the professional 
meteorologist being included only as ) papemeeay 
provide a groundwork. There are special chapters ha 
a number of specialists. Revised Edition. a. 408 Pages, 
126 ilMustrati 24 Tables. $4.50 


GENERAL AERONAUTICS by Bilton F. 
Lusk, Director Aeronautics, Sacramento Junior College. 
A textbook for technical institutes, colleges and 
ground schools, and an aid for pilots’ and aircraft 
engine mechanics’ tests, including basic fundamentals 
emphasized in official requirements. Simple and easy 
to understand, with test questions and chapters 
Tat of examinations. Revised Edition. 524 Pages, 
Illustrations. $3. 


WEATHER STUDY by David Brunt, Professor af 
Meteorolgy, Imperial College, England. Designed par- 
ticularly for air force cadets, and students of geog- 
raphy and radio-location. The principles are stated so 
simply that material quite technical in character can 
be readily understood. To satisfy more advanced 
users, some mathematics is included in certain parts. 
This is designated so that the beginner may omit it 
without affecting his grasp of the subject. 215 
Pages, 50 Illustrations. $2.25. 


WEATHER GUIDE for Air Pilots by 2B. L. 
Eaton, U. 8S. Weather Bureau. For aviators and ex- 
ecutives directing flights who lack time for exhaustive 
study of meteorology, this book provides a brief 
guide for interpretation of reports and forecasts 
issued by professional meteorologists, with procedure 
to insure safety in important situations. Applies 
essentials to everyday problems, without mathe- 
matics or lengthy meteorological explanations. 75 
Pages, 27 Itustrations. $2.00 
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ERE is a specialized program of aeronautical education—completely 
H up-to-date and geared to the needs of young men who may enter 
the Service within one or two years and who recognize the benefits of 
pre-induction training. It is offered by an institution that has thousands of 
successful graduates in the Air Forces, and every branch of the aviation 
industry —an institution that was selected by the Technical Training Com- 
mand for the training of enlisted men. 

At Aero Tech there is every facility for just the type of education that will 
prepare you for quicker advancement in Service as well as your future 
career in aviation. You have the additional privilege of completing your 
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(Continued from page 176) 

had the co-operation and approval of 
the John A. Roebling’s Sons, pioneer in 
modern suspension bridge practice, 
builder of the Brooklyn Bridge a gen- 
eration ago and to this day expert in all 
applications of steel cables, fitting them to 
successfully design their use in seadrome 
anchorages. 

It would be impossible, of course, to 
moor a ship of 100,000 tons in mid-At- 
lantic—it would either break itself or 
its moorings. This is not true of a sea- 
drome structure, which is not subject to 
wave action as is a surface hull. The 
seadrome’s strain on its moorings will be 
but the combined net of wind and cur- 
rent. The greatest storm winds ever 
authentically recorded in the North At- 
lantic seldom exceed 70 m.p.h. and the 
greatest current on the route selected for 
the installation of the seadromes is only 
one and a half knots. The combined 
stress under a combination of these max- 
ima would result in a pull of about 300,000 
pounds on the seadrome’s anchorage sys- 
tem. 

The real problem in the design of the 
anchorage system lay in the length of the 
cable required. The greatest depth of 
water at any selected anchorage site will 
be about three and a half miles. It would 
be difficult for a ship to carry that weight 
of cable and pay it out, so the anchor, it- 
self, will carry the cable to the selected 
site. The anchor will be mushroom- 
shaped, about 95 feet in diameter, and 
weighing about 1,500 tons. It will be 
capable of flotation, carrying the cables 
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Sketch of Seadrome mooring plan. 


coiled within. Arrived at the anchorage 
site, sea-cocks in the anchor will be 
opened, conical canvas water brakes will 
slow its rate of descent and, as it de- 
scends, the cables, of suspension bridge 
type, will pay out from the anchor. At 
their lower ends they will be secured by 
alloy steel chains. 

The anchor thus lowered can never be 
recovered. With its buoyancy chambers 
filled with water, it will settle into the 
ooze and its flat bottom cling immovably 
to the ocean’s clay floor. The whole 
gear is capable of withstanding a pull of 
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over 600,000 pounds, more than twice that 
calculated as ever being exerted by the 
seadrome under the most extreme eondj. 
tions of storm, When desirable, the pr. 
pulsion units can be used to supplement 
the anchor system. 

The anchorage cables will not be gj. 
rectly connected with the seadrome jt. 
self, but with a seadrome-type of float. 
ing mooring which will ride almost yer. 
tically over the anchor, permitting the 
seadrome in its cable bridle to ride down 
wind from it. The cables, being appro. 
priately protected from corrosion, wij] 
further ease any strain or friction of the 
steel chains around the lip of the anchor 
and assure a life for the anchorage rig 
at least equal to that of the seadrome, 

For cost accounting and insurance pur. 
poses, the life of the seadrome and an. 
chorage gear is estimated at 20 years, al. 
though all factors indicate that its uge. 
ful life will be twice that span. The en. 
tire project has been approved by Lloyd's 
engineers and by the American Bureay 
of Shipping, highest maritime rating au- 
thority, and has been assigned *A-1 rat. 
ing, the highest for maritime safety. 

Diplomatically, we can go as far back 
as Grotius, the Dutch father of interna- 
tional law, for our authority that the na- 
tion which moors a craft, including a 
seadrome, on the high seas, has soy- 
ereignty and control over it. The United 
States, therefore, with these seadromes 
placed along the shortest all-weather fly- 
ing route to Europe (which, incidentally, 
is the route clearest of fog and icebergs) 
will be in a position to negotiate with 
transatlantic airlines of other nations. 

Specifically, it may be stated that the 
group sponsoring the proposal shortly 
will form an airport building and owning 
company for the construction and opera- 
tion of the seadromes. Pennsylvania- 
Central Airlines, having participated in 
the launching of the project and having 
been first to apply for a certificate of con- 
venience and necessity, will have first 
call on the seadrome’s facilities. How- 
ever, it is contemplated that these facili- 
ties will be made available to all other 
American and foreign lines on an equal 
basis of published fees. 

Present seadrome designs have two 
decks beneath the flying deck: one for 
the accommodation of personnel and pas- 
sengers and a lower deck for aircraft 
service and repairs. This lower deck 
also would contain the stores of gaso- 
line, oil, water and the machinery for the 
operation of the lighting, pumping, radio 
and other utilities, as well as for the sea- 
drome’s own propulsive motors. 

Each seadrome will be equipped with 
the latest improvements in radio and aids 
to navigation. It should be no more diffi- 
cult to fly down the beam to a seadrome 
than it is to fly down the beam to any 
major airport in overcast weather. Blind 
landing tracks to bring a plane to the fly- 
ing deck in zero visibility on the few 
times per year such weather exists in 
the middle of the Atlantic, should oper- 
ate more safely and more accurately 
there than at a land airport with the 
land interference of surrounding build- 
ings and electrical installations. 

END 
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The Most Authoritative Book of Its Kind in the World! 


N addition to aircraft identification—its primary function—this 
comprehensive Handbook ie a practical guide for everyone 
interested in aviation—as a career or hobby, of for military 
service. Experts have checked and rechecked every picture, 
dimension, description and specification that it is permissible to 
publish: span, length, height, gross weight, maximum speed, 
cruising range; type of plane, engines—with number and horse- 
power, wings, fuselage, tail—including fin and rudder, construc- 
tion, armament, landing gear; country, model, name, —— 
bomb load capacity, etc., etc. Edited by L. C. Guthman, En- 
sign, U. S. Naval Reserve. 
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of Warring Nations. 


HE most coniprehensive and up- 

to-the-minute Aijrcraft Spotters’ 
Handbook available anywhere in 
America! Imcludes hundreds more 
fighting aircraft than any other similar 
manual! Amazing new 2-Line FLASH 
IDENTIFICATION feature is prac- 
tically a course in aircraft-spotting! 
Recognition Characteristics are list 
by the famous WEFT Formula— 
Wings, Engines, Fuselage, and Tail— 
for easy comparison. This method 
helps you to F werner oN friendly and 
enemy planes at a glance. 350 military 
aircraft are described and illustrated, 


You Can Tell at Once With the Amazing New 2-Line 
FLASH IDENTIFICATION SYSTEM Found Only in the 


AirncrAFT SPOTTERS’ HANDBOOK 


Identifies 350 Bombers, Fighters, Transports and Other Aircraft 
Over 1,300 Photos and 3-Position Silhouettes, 
with Descriptions, Specifications and Recognition Characteristics. 































Spain and France. Includes also Bar- 
rage Balloons, Blimps, Gliders, and 
Rorating Wing Aircraft. 

Many authorities expect air attacks 
here at any time and urge thorough 
preparation on the part of citizens 

ivilian aircraft spotters can render 
valuable patriotic service and help 
protect their homes and loved ones 
with the aid of this Handbook. 

And you'll be able to identify all 
the famous planes you read about in 
the news—Ame rican Flying Fortresses, 


Liberators and Thunderbolts; British 






The two planes below look very much alike, although one’s a Nazi and the 
youngster can instantly tell them apart with t 


the 2-Line FLASH IDENTIFICATION. 


“SHORT-NOSED FUSELAGE Sus 
Twin Tail Booms. Rectangular Tail Plane. 





Hurricanes and Spitfires; Russian 
Stormoviks and Moscas; German 
Focke-Wulfs and Messerschmitts; Jap 
Zeros; and hundreds more! 


including nearly 100 American war- 
lanes, over 60 British, 60 German, 
Bs Jap, 40 Italian, as well as planes of 
Russia, The Netherlands. Norway, 


384 Pages! A $4.00 Value for $1.00! 


Over 1,500,000 of our Spotters’ Guides have been 
bought by the U. S. Armed Forces and civilians. This 
volume combines all four guides, plus valuable new 
material and the wonderful 2-Line Flash Identification! 

Sturdy, flexible, water-repellent binding patterned on 
lines similar to the official U. S. Army Drill Manuals. 
Handy THUMB INDEXING helps you find your 
plane instantly! Quantity limited. Rush your order on 
attached coupon. National Aeronautics Council, Inc., 
37 West 47th St., New York, 19, N. Y. (Copyright, 1943, 
by National Aeronautics Council, Inc.) 


MAIL THIS COUPON 


Nationa: Agronautics Councn, Inc. 
Dept. 208 
37 West 47th Street, New York 19, N. Y. 


YES, for the enclosed $1, please rush me 
POSTPAID, for a week’s FREE examination, 
the big 384-page AIRCRAFT SPOTTERS’ 
HANDBOOK, in flexible binding with 
rounded corners and THUMB INDEXING. 
Over 1,300 photographs and 3-position sil- 
houettes, descriptions and amazing 2-Line 
FLASH IDENTIFICATION of 350 war 
planes and other military aircraft of the 
world’s warring nations. After 7 days, if not 
more than delighted, I may return the book 
and you will immediately refund my full 
$1—making the trial absolutely FREE! 


Alrpix, Toronto 
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bomber they cannot compare with the 
Mosquito in performance. 

Such bombs as they carry are hung on 
externally. The extra drag spoils their 
speed. The load the Fw-190 normally 
carries would seem to consist of one 500- 
Ib. bomb. The range of the Fw-190— 
normally limited to about 600 miles—pre- 
sumably could be increased by the hang- 
ing on of extra fuel tanks at a sacrifice 
in performance. The Fw-190 remains a 
single-seater. In contrast, the two-seater 
Mosquito, described as capable of reach- 
ing most parts of Germany, must have a 
range of at least 1,500 miles. The Me- 
109G, designed chiefly for high altitude 
interception, is not likely to have the 
versatility of the other types. 

On both counts of defensive intercep- 
tion and offensive raiding the fighter- 
bombers of Germany thus are outclassed 
by the Mosquito. In the matter of bomb 
load they are also at a disadvantage. The 
most likely impulse on the part of the 
enemy is to work at the production of a 
lightly loaded fighter of higher speed for 
use solely in interception. It will rely 
on speed and a short, sharp burst of fire 
against the unarmed raider. In other 
words the speed of the Mosquito will 
create a demand for more speed. The 
Mosquito will have to find a means of 
improving speed as the enemy works out 
a reply—now emerging in the Me-109G. 

The Mosquite is already so clean aero- 
dynamically that more power seems the 
likeliest way of keeping the Mosquito 
ahead of its opponents. In a previous 
article I referred to the British trend to- 
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wards taking particularly high output out 
of a given cubic capacity in the liquid- 
cooled engine. That same engine—the 
Rolls-Royce Merlin—is used in the Mos- 
quito. It is probably not yet at the end of 
its development and the Mosquito in 
common with the various other airplanes 
which are fitted with it, will benefit from 
any further increases in its power. There 
can be no prophesying on that count. 
Indeed I am less concerned here to fore- 
tell the future of the Mosquito than to 
remark on the importance of engine 
power in the coming phases of the war. 

Too many straws show the way of the 
wind. Loads, and particularly arma- 
ment loads, grow heavier. For certain 
purposes the 20 mm. cannon is giving way 
to the 40 mm. cannon. Long range fight- 
ers like the Bristol Beaufighter and the 
Mosquito need a lot of ammunition if 
their range is to be of any use to them, 
for in the fighter class it is not fuel but 
ammunition which determines their ef- 
fective range on escort duties. Fighters 
are getting heavier. The Republic Thun- 
derbolt is an example on the American 
side. The Hawker Typhoon shows the 
tendency on the British side. For the 
present, bigger loads cannot be offset by 
higher wing-loadings. Landing speeds 
are just about as high as they ought to be 
—they already approach 100 m.p.h. 

In these circumstances, wing area must 
increase with rising loads, and the extra 
drag must be overcome by extra power. 
The day of the much more powerful mo- 
tor is with us therefore. It is wanted for 
speed and it is wanted for bigger loads. 
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The Typhoon uses the most powerful en- 
gine yet in service. What exactly is the 
output of the Napier Sabre as fitted in the 
Typhoon we cannot yet reveal, but we 
have been allowed to describe it as a 2. 
400 h.p. engine. I do not vouch for that 
figure at present but quote it as an in 
dication of what the new class of ene 
gines will give. 

The Sabre shows the other side of the 
picture in which the Merlin has figured gg 
largely. It is another liquid-cooled en. 
gine which begins its power rating at @ 
level beyond that which the Merlin hag 
reached after seven or eight years of dew 
velopment. It is designed for compacts” 
ness and its rectangular form lends itself” 
to streamlined cowling as well as the “Y” 
shape of the Merlin. The Sabre is new 
and will bear a good deal of work yet, but. 
it has made a fairly good start and when 
the snags of youth are out of it, this 24. 
cylinder sleeve valve “H” type engine 
should be fit for just such a variety of 
applications as have presented themselves 
for the Merlin. 

This is not the time to make extrava- 
gant claims for the Sabre. All that I 
would do at this stage is to draw atten- 
tion to the British trust in the liquid- 
cooled engine. The 12 cylinders of the 
Merlin are now accompanied by the 2 
of the Sabre and a fighter of the bigger 
category is already flying with the Sabre 
and shooting down a goodly share of 
enemy planes. This is not to say that 
important progress is not being made in 
air-cooled engines. The great makers of 
radial engines in the United States and 
Great Britain are known to be forging 
ahead, but there are signs, in Great 
Britain at all events, of a divergence in 
thought between the two schools. For 
the air-cooled engine designer there is 
less temptation to seek a constantly ris- 
ing output from a limited cylinder ca- 
pacity. 

If the designer of the radial is asked 
for more power, the logical line for him 
to follow is that of multiplying his rows 
of cylinders. He has already put two 
rows together without increasing the 
frontal area or adding much drag or run- 
ning into serious cooling troubles. There 
seems no evident difficulty about adding 
a third row. In the liquid-cooled engine, 
length is a definite limitation. Progress 
towards long crankshafts is not fast. So 
far there has been no really successful 
X-shaped liquid-cooled engine. Condi- 
tions therefore encourage the intensive 
rather than the extensive development of 
the liquid-cooled type and the demand 
for power which we have seen to exist 
is likely to be answered primarily on the 
British side in that way. 

At the moment the liquid-cooled en- 
gine is helping nobly to meet the most 
urgent need of the war—speed. It has 
put the RAF ahead of the Luftwaffe in 
several categories and it gives promise of 
new advantages. Its influence on the 
course of the war should be marked, for 
it seems to promise that in the coming 
battles for air supremacy over invasion 
battlefields, the Luftwaffe will be out- 
classed as it was outclassed by a much 
smaller RAF over England in 1940. 

END 
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There is a definite need and a place for women in Aviation. 
Hundreds who have trained at our school now hold respon- 
sible positions... Link Trainer Operators, Flight Instructors, 
Radio Technicians, Sheet Metal Workers, Welders, and Rivit- 
ers. Their courage and foresight in training will hasten our 
Victory and will enable them to share equally in the peace- 


time development and expansion of this great industry. 
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$500 and $1000, insists upon getting three 
years’ service from the time school work 
is started. 

Smith fell into the routine of school 
work easily. He found himself in a reg- 
ular Army post right in the center of a 
busy city. The school post had a full 
complement of officers, barracks, mess 
and sick bay. But regulations were at 
a minimum and drill was limited to 
marching back and forth from school to 
barracks and mess. He found himself 
financially benefited as a result of the 
change. His base pay of $21 a month 
had been boosted to $30 after his first 
three months of service, and now he was 
given $1.95 a day for maintenance. The 
school charged a little less than that for 
room and meals, so he had some cigarette 
money left over. There was no K.P., no 
guard duty and no fatigue at the school, 
but there was plenty of study. Army 
regularity was part of the routine. Every- 
one was up at six a.m. and had break- 
fast together at seven o'clock. They 
marched to school in groups of 48. Private 
Smith felt a bit proud to be marching 
through the city streets in his neat uni- 
form with its bright Air Forces emblem. 
He felt a bit proud even though he did 


grumble with the rest about the constant 
marching back and forth from breakfast 
to classes, from classes to lunch, and so 
on four times each day. The Army said 
it assured every man of exercise. 

He took to class work quickly. Al- 
though he had his box of tools and his 
coveralls, most of his time the first few 
weeks was taken up in class, learning the 
Air Forces methods of maintenance and 
the procedure in filling the many forms 
used to check the servicing of ships. Con- 
stantly, his instructors and officers spoke 
of the need for thoroughness and care, 
drumming into his head that men’s lives 
would depend upon his absolute reliabili- 
ty. He worked hard these first weeks, 
and although he had plenty of free time 
evenings and week-ends, he spent most 
of his leisure studying or hanging around 
the barracks with other newcomers. It 
was interesting to hear the different 
speech of the men, from the New York- 
ese, which fascinated him, to the west 
coast crisp diction. It was the custom to 
brag about your section of the country 
and he never knew how good Texas was 
until he started his share of the bragging. 
The facilities of a large gymnasium were 
at the disposal of the Army men and soon 
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Smith was working out regularly, and be. 
coming pretty good at handball. 

His school work got into stride after hi, 
fifth week and he now was working op 
engines. The parts were the same (oy 
a grand scale) as those he had known op, 
his rattletrap in Texas. The carburetoy, 
were a foot square, but the principle wa; 
very much the same. He was learning aj] 
the things that can go wrong with ap 
engine and how to overcome them. Work. 
ing on both liquid- and air-cooled motors 
he was swinging into his role as a “troy. 
ble shooter.” From carburetors anj 
superchargers he went to the study of 
the complicated airplane electrical sys. 
tem, working hours over model plane 
wired up for study. By the time he hag 
been in school three months, he was 
working on propellers, aircraft structures 
landing gears and oxygen equipment, He 
was doing well and was getting good 
marks, well above the 70 required jp 
every subject. He found, however, tha 
the eight hours of class work and two 
hours of study were not enough for him 
to get by with credit. He was averag. 
ing three hours a night study, if he fig. 
ured in the work he did over the week- 
ends. When about 10 per cent of the men 
were gradually washed out and sent back 
to their original fields because they could 
not make the grade, he was glad of th 
extra time he had devoted to study. 

The welding course was his favorite 
He seemed to have little trouble making 
the point of flame from his torch d 
whatever he wanted done. Despite the 
heat and the discomfort of goggles, he 
enjoyed every minute of the welding 
classes. The final two months were the 
best of all. By this time, his class had 
advanced to real work. They were tear- 
ing down and assembling engines, replac- 
ing parts, trouble shooting engines on 
test blocks, and doing all the work they 
expected to do out on the field. Testing 
motors on test blocks was particularly 
exciting. The roar of the powerful mo- 
tors confined within four walls, the flashes 
of blue flame from dozens of exhausts, the 
backwash which whipped around the 
room and slapped his hair in his eyes 
until he had it cut short, all seemed like 
the real thing. 

Now a corporal, Smith nevertheles 
has not finished learning about airplanes 
So many new developments and new 
planes are coming out these days, that 
a man can’t stand still and continue his 
usefulness. Each new development brings 
its own text book which must be studied 
carefully, for one never knows when he 
may be called upon to service one of the 
latest ships. 
monkey. 
with which the pilots treat you as though 


they always have in the back of ther § 
mind: “My life depends upon this man’ § 


END 


Fast Flying 


AN AMERICAN AIRWAYS pilot Capt 
Joseph H. Hart, Jr., of Greenwich, 
Conn., hung up another record recently 
when he landed a Clipper at LaGuardia 
Field after crossing the South Atlantic 


twice in 23 hours and 59 minutes. 





But it’s good to be a greas & 
It’s good to notice the respect § 
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General view of Stewart Tech’s excellent Aircraft Engine Equip- 
ment. The School’s Aircraft Engine Mechanic Course (960 hours) 
is approved by the CAA, and prepares for the ‘“E’’ Mechanic 
rating. 





Thrill to the lure of ‘‘live’’ engine 
operation at one of America’s finest 
equipped and longest-established Air- 
craft Schools. The ‘“‘E”’ course may be 
completed in twenty weeks in the full- 





FOUNDED 1909 


Approved by the CAA as an Aircraft and 
Aircraft Engine Mechanic School. 


Approved by the U. S. Department of Labor for 
non-quota foreign students. 


Specializing in Aeronautics since 1929. 


Contractor to the Army Air Forces Technical 
Training Command. 


Member of the Aeronautical Chamber of 
Commerce. 


Licensed by the State of New York. 





Remember your SUCCESS—or 
FAILURE—in Aviation depends in great 
measure on the thoroughness of your 
training. For thorough technical training 


consult STEWART TECH. 
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autical Drafting Course (750 hours) includes 
Detail Design, and is scientifically organized so that the 
graduate is prepared to assume a responsible place in the 
engineering departments of leading Aircraft Manufacturers. 


School of Aeronautics 


STEWART TECHNICAL SCHOOL 


253-4-5-7 West 64th Street, New York City 


School of Aeronautics 
STEWART TECHNICAL SCHOOL 
253-4-5-7 West 64th St., N. Y. C. 


Aircraft Engine Mechanic Course 
Aeronautical Drafting Course (incl. Detail Design) 





FOR DETAILS OF COURSES, CLIP AND MAIL THIS COUPON TODAY 





Please send me illustrated catalog and full particulars on your school. I am especially interested in: (check) 





















































American Fighting Machines 
Require Littelfuses 


Millions of Littelfuses are guarding countless elec- 


trical circuits of our fighting equipment in the air, 
on land and sea, and undersea. 


On Guard Where Protection is Vital 


Every circuit built into a plane, tank, boat, or sub- 
marine must withstand unprecedented shocks and 
vibrations. Littelfuses are engineered for all these 
conditions: By mechanical depolarization against ex- 
treme vibration; by spring-and-link elements in smaller 
fuses; by reinforcement against contraction and ex- 
pansion; by locked cap assembly. 


The Show-Down Sets the Pace 
Besides supplying Army and Navy, over 4000 manu- 
facturers depend on Littelfuse for sure performance 
of equipment for war use 


Mechanical Depolarization 
New protection from severest 
vibration by twisting elements 
at 90 degrees. 


Spring-and-Link Element 

(For 5 amp. rating or less) 

Fusing section protected from 

vibration and crystallization 

by copper spring at middle 
of tube 


Non-Crystallizing 
Elements 
Spring forming takes up con- 
traction and expansion 


Locked Cap Assembly 





(Patented 
Caps locked not cemented on 
tubes. Seals from moisture. 
Prevents cap loss 


Fuse Every Instrument and Electrical 
Circuit for Safety... with Littelfuses. 


Littelfuse Incorporated 


4793 Ravenswood Ave., 
263 Org St., 


Chicago, Ill. 
El Monte, California 
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Detroit Builds Warplanes 
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shops did parts of the North American 
B-25 Mitchell. Briggs and Murray un- 
dertook production of varieties of air- 
frame sub-assemblies. 

“Out of those early meetings under 
the benign influence of Jimmy Doolittle,” 
says Clarence C. Carlton, the motor car 
wheel manufacturer who was managing 
director of the committee, “we distilled 


| the pleasant discovery that we could plan 


together, work together, build together 
and exchange production secrets with 
each other.” 

After production assignments were al- 
lotted, the need for the committee ended. 
But the seeds of co-operative spirit 
remained. Nurtured by the greater needs 
that arose with the Pearl Harbor attack, 
they sprang into life as the Automotive 
Council for War Production in December, 
1941. 

Thus hundreds of automobile, parts 
and accessories manufacturers voluntarily 
banded together to out-produce the Axis 
in whatever kinds of weapons the United 
States would require. 

The liaison between the aviation and 
automobile industries has wrought many 
changes in methods. 

There are such innovations as the 
Murray inventions of automatic devices 
for sticking rivets into holes and for con- 
trolling blows of riveting hammers. Ford 
metallurgists have adapted centrifugal 
casting for aircraft engine cylinder bar- 
rels. Buick uses gang-milling on con- 
necting rods. Virtually all plants are 
trapping the energy of engines on test 
blocks and storing it as electricity to run 
plant machinery. 

But these are mere fragments of the 
evidence of the over-all change. In every 
modern aircraft plant, literally hundreds 
of automotive techniques have been ap- 
plied. The automotive industry, too, has 
learned much from the aircraft manu- 
facturer. Considered individually, none 
may seem important. The importance is 
in their compound effect, in the separa- 
tion of a complicated mechanism into 
small bits and pieces for precision manu- 
facture aimed at complete interchange- 
ability, and then causing them to flow 
in regulated streams to pre-arranged po- 
sitions at scheduled times for progressive 
incorporation into sections of warplanes. 

The task is big, but men of the auto- 
mobile industry are used to thinking in 
big terms. It is a habit acquired in the 
big job of producing five million cars a 
year, resulting in unpredictable solutions 
of many problems. 

The Willow Run plant best exemplifies 
the results of such novelty of approach. 
The minds which conceived Willow Run 
were manifestly accustomed to big think- 
ing. The evidence bulks in every aspect 
of the tremendous factory. It is a 
composite of all that American inze- 
nuity has mastered of the arts of quantity 
manufacture since Eli Whitney worked 
out methods for mass-produced ordnance 
for the young nation at the beginning of 
the 19th Century. It is proof of what 
American productive genius can do when 
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the demand is for the most of the -best 
in the shortest possible time. 

Here, for instance, the dies to stamp 
out bomber parts are made of steel, and 
the presses are types used in fabricating 
automobile panels. 

When traditionalists questioned the 
die cost, Ford’s Charles E. Sorenson re- 
torted: “What if we do spend forty 
million dollars on dies? It’s our under- 
standing that the country wants planes; 
wants a lot of them and wants them 
fast. That’s why we've set up this plant 
this way.” 

Although Willow Run plans call for 
complete bombers to be flown off the 
ends of assembly lines, parts of the facil- 
ities are used to manufacture parts for 
final assembly elsewhere. This part of 
the program, already in operation, re- 
sembles the airframe production plan 
which is fairly general in the onetime 
automobile industry. 

Such manufacture of bits and pieces 
of warplanes necessitates a working to- 
ward degrees of accuracy unlike anything 
hitherto attempted in any industry. It 
may be compared to an industrial attempt 
to manufacture houses in scattered fac- 
tories, with each factory producing one 
room complete with wiring, piping and 
built-in furnishings, so that the rooms, 
brought together, may be coupled to one 
another with positive fits at all points 
of contact. 

To obtain positive interchangeability, 
jigs and fixtures are used extensively. 

Fixtures, some weighing as much as 
30 tons, are anchored into foundations 
that are insulated from the encompassing 
building to eliminate the possibility of 
changes due to vibration. 

Most imposing of the fixtures are those 
in which center wing sections are fabri- 
cated. They are 56 feet long and are 
positioned in batteries so that the sections 
can be lifted out of one by overhead 
crane and dropped into the next as work 
progresses. To reach the upper portions, 
workmen stand on platforms which, ex- 
tending full length between fixtures, are 
actually hydraulic elevators. 

For greater accuracy, metal templates 
with metal clamps are used instead of 
lofting boards with wood positioning 
clamps or wedges. Multiple drilling is 
used wherever possible; in one instance 
one machine drills simultaneously 87 
holes formerly drilled manually one at 
a time. 

One of the most amazing examples of 
special-purpose tooling is a combination 
of machines which mills 11 surfaces of a 
wing section at once. This multiple miller 
faces the end plates, engine brackets, 
landing gear bearings and fuselage pads 
at unheard-of speed and with split-hair 
accuracy, although the piece upon which 
it works is a center wing section as 
large as the wall of a one-story dwelling. 
Yet, only one operator controls this gar- 
gantuan machine, moving around upon 
steel walkways to the various cutters. 

Willow Run builds many different sub- 
assemblies or “units” in this manner. 
Moving progressively through their lines 
of machines, jigs and fixtures, the units 
converge with those of other sub-assem- 
bly lines which, in turn, flow toward 
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There is an unlimited demand for 


ROOSEVELT TRAINED MECHANICS 


to help 
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That is why ROOSEVELT AVIATION SCHOOL is emphasizing its highly specialized 


MASTER AIRPLANE AND ENGINE MECHANIC COURSE 


as essential Career Training which fits the graduate to meet every requirement for Civilian 
Employment as a Maintenance Mechanic on Army Airplanes and on Commercial Airplanes. 


If it averages twenty mechanics to keep one airplane in the air, it will take 1,000,000 
mechanics to keep 50,000 planes in the air. 


No other type of expert is as badly needed as the Master Airplane and Engine Mechanic. 


If you want a training that will put you ¢o work and keep you at work—now and after 
the war—sign and mail the coupon below and do it now. 


We can accept only thirty students per month. 


1943 Classes Start Monday, March 1, and every fourth Monday thereafter. 


ROOSEVELT AVIATION SCHOOL, At Roosevelt Field, Mineola, L. I., New York 
Gentlemen: Without obligating me, please send details regarding your highly specialized 


MASTER AIRPLANE AND ENGINE MECHANIC COURSE 
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the final assembly bay. This bay empties 
the finished product (a bomber with a 
110 ft. 6 in. wing spread) through steel 
doors (147 ft. long and 50 ft. high) onto 
a concrete flight ramp adjoining a flying 
field, with enough concrete runways to 
enable a take-off in any direction. 

Like Knudsen, Sorenson is a Dane who 
early sensed the sinister meaning of Hit- 
ler. In 1940, he was preparing himself 
for his role of helpfulness to the nation 
of his choice. Studying methods of man- 
ufacture, he discovered that the aviation 
and automobile industry could learn 
much from each other. 

Today former builders of motor cars 
are learning greater accuracy of man- 
ufacture from the makers of aircraft, and 
the latter are discovering that mass pro- 
duction techniques which seemed to be 
applicable only to automobiles are adapt- 
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able to aircraft. 

The motor car builders have contrib- 
uted importantly to certain specific 
phases of aircraft production. 

Murray Corporation’s engineers, in- 
troduced to the aircraft practice of re- 
frigerating aluminum rivets to delay 
age-hardening of the metal, evolved sim- 
ilar methods to keep duralumin sheets 
and shapes ductile after heat treatment. 

Briggs Manufacturing Company, ex- 
perienced in welding and forming sheet 
metal for automobile body panels, sup- 
plied valuable short-cuts, such as sub- 
stitutions of welds for rivets and use of 
mechanical presses for forming. 

In virtually every aircraft factory, 
aluminum alloy extrusions are now 
formed by using bending or “wiping” 
machines which automobile body build- 
ers used on curved metal mouldings. 
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And, in all of the new aircraft engine 
plants there is a marked increase in the 
use of the in-line-machining and moy. 
ing-coveyor-assembling techniques jp 
which the motor car makers pioneered, 

Other automotive contributions are the 
precision boring machines, high cycle 
tools for assembly operations, mechanized 
materials handling devices, portable tools 
for use in place of hand filing and polish. 
ing, shot blasting for surface hardening 
machines for fine surface finishes ang 
surface broaching. 

The automobile engineers are satisfied 
that the planes designed by U‘S. aviation 
engineers are superior in quality. They 
are interested only in getting plans trans. 
lated into planes as quickly as possible. 
so as to give the U.S. superiority in both 
quality and quantity. 

END 











First Analysis of the Thunderbolt 


(Continued from page 48) 





the European battlefront it was 
found that it was likely to be confused 
with the Fw-190. For this the 
front part of the cowling of all those in 
service is painted white. The cowling 
neatly encloses the big 18-cylinder en- 
gine which has a diameter of 52 inches 
and a swept volume of 2,804 cu. in. (45.9 
liters). This engine is restricted to 100 
octane fuel and gives 2,000 h.p. for take- 
off. 

An unconventional feature of the cowl- 
ing is its oval shape. The reason for this 
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reason, 


For light, medium or heavy duty ser- 
vice Darnell Casters and Wheels are 
dependable — saving floors, equip- 
ment, money, time and temper. 


Write FOR NEW 


DARNELL MANUAL 


DARNELL CORP. LTD 
LONG BEACH. CALIFORNIA 





60 WALKER ST NEW YORK.N Y 
36 N CLINTON, CHICAGO. ILL 


is that the large air intake is situated in 
the bottom of the cowl under the cylin- 
ders with the oil coolers placed one on 
each side of it. The trunk from the air 
intake runs back along the bottom of the 
fuselage inside its contour flanked by the 
exhaust. Both converge at the turbo- 
supercharger in the bottom of the fuselage 
midway between wings and tail. The 
turbo compresses the air and it then 
passes through intercoolers higher in the 
fuselage before being returned to the 
Stromberg injector carburetor and thence 
into the cylin- 
ders. In all, the 
air travels some 
43 feet in its pas- 
sage from nose 
to turbo and 
back to the en- 
gine. In the form 
of exhaust gases 
it then travels 
another 19 feet 
before being dis- 
charged from the 
vanes of the tur- 
bo. Certainly 
every pound of 
air is made to do 
its job in the 
Thunderbolt. 
The deep air 
trunks along the 
bottom of the 
fuselage account 
for the low mid- 
wing form and 
the general 
dumpy appear- 
ance of the ma- 
chine. Without 
this deep breast 
the Thunder- 
bolt’s lines would 
show fine form, 
accentuated 
by the rather 
long nose. Cool- 
ing might have 
been expected to 
be a problem 
with an air- 





cooled engine of high power operating at 
great altitudes. However, there seems to 
have been no trouble in this respect de- 
spite the fact that the cooling gills ru 
only in a semi-circle over the top half of 
the cowl. 

Probably the excellent cooling main- 
tained at all heights and at all forward 
speeds is partly because of the propeller 
root “cuffs” which promote a good air 
flow from the Curtiss electric four-bladed 
constant-speed propeller. These roo 
cuffs do, to some degree, the job for 
which the enemy employs a 12-bladed 
fan on the BMW 801. The Curtiss pro- 
peller has a pitch range of 30° and takes 
care of a very wide range of speeds. 

The cockpit is situated two-thirds of 
the way back along the chord of the wing 
which measures just over nine feet at the 
root. It is the largest cockpit I have ever 
seen on a single-seater—and the most 
neatly arranged. The automobile-type 
door which distinguished the prototype 
is now replaced by the more conventional 
sliding hood. The modification added 
several miles an hour to the speed, pre- 
sumably through the elimination of ait 
leaks. In front is the standard flat, bul- 
let proof windscreen, more than two 
inches thick. A novel feature is that in 
front of this unaerodynamic military 
necessity is a Vee-shaped panel of thin 
Plexiglas, which thus preserves the aif 
flow. 

A normal control stick is standard with 
a trigger for firing the guns. On top is 
a button to release either the extra fuel § 
tank, which can be slung externally to 
give a ferrying range of 1,000 miles, ora 
bomb. No details have been given of the 
size of missile which can be carried but 
one would not be surprised to see 2 
1,000-pounder in place. 

The wings have straight taper on the 
leading edge almost to the tips and ap 
elliptical trailing edge. Dihedral of about 
4° begins at the root. An interesting 
point is that there are practically no wing 
fillets, but the right angle wing-fuselage } 
intersection appears to give excellent re- 
sults. 

Both flaps and ailerons are provided 
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SPRINGBOARD TO SUCCESS! _ Vike a, 
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Many men today are using drafting boards to help win this 

war! °* The International Correspondence Schools MS 
Courses in Mechanical or Architectural Drafting 
have fitted many hundreds of ambitious men 
for better jobs in this well-paid field! 
* All I. C.S. Courses (covering 
400 business and technical 
subjects) are prepared 
by leading practical 
authorities, constantly 
revised to meet new devel- 
opments. Yet the cost of I. C.S. 
training is surprisingly low. ° It’s 
not too late for you to start—help 
your country, help yourself! Mail 


this coupon today! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





BOX 5845-E, SCRANTON, PENNA. 














+ + Without cost or obligation, please send me booklet and full oe wr 
* particulars about the course before which I have marked X: ® 
TECHNICAL AND INDUSTRIAL COURSES 
CZ Airplane Drafting CD Auto Technician OD Electrician (1 Mine Foreman Sheet Metal Work 
[| Architectural Drafting 2 Aviation (J Electrical Maintenance C) Mold-Loft Work ] Shipfitting [1] Shop Practice 
Electrical Drafting Aviation Mechanic (] Foundryman [ Heating f) Navigation [J Plastics [} Steam Electric 
Mechanical Drafting CZ Boilermaking ([) Heat Treatment of Metals {D Patternm’k’g() Plumbing [2 Steam Engines 
C) Ship Drafting OC) Bridge Engr. T] Chemistry l] Highway Engineering C] Pulp and Paper Making LC) Steam Fitting 
Structural Drafting C] Civil Engr. (] Coal Mining C) House Planning O Radio Operating C) Structural Engineering 
[) Blueprint Reading C) Concrete Engineering () Industrial Metallurgy T) Radio Servicing C) Surveying and Mapping 
Air Brake C) Contracting and Building Locomotive Engineer [) R. R. Section Foreman []Telegraphy [() Telephony 
Air Conditioning [] Cotton Manufacturing } Machinist () Inspector [1 R. R. Signalman Textile Designing 
Architecture CZ) Diesel Engines () Marine Engines CZ Refrigeration Toolmaking (] Welding 
Auto Engine Tune-up CD Electrical Engineering (J Mechanical Engineering CD Sanitary Engineering © Woolen Manufacturing 
BUSINESS COURSES 
[7 Accounting [1] Advertising [7 Cartooning [1 Civil Service [C. P. Accounting H High School [Illustrating ( Secretarial Spanish 
Bookkeeping (} College Preparatory 5 First Year College Managing Men at Work (J Show Card anc 
[] Business Correspondence (1 Commercial . Foremanship [J French [] Railway Postal Clerk Sign Lettering 
Business Management (D Cost Accounting (0 Good English (CD Salesmanship DC Traffic Management 
HOME ECONOMICS COURSES 
[7 Advanced Dressmaking ( Home Dressmaking 0 Tea Room and Cafeteria 
[} Foods and Cookery CD Professional Dressmaking and Des‘gning Management, Catering 
| RET a Sear i LON Re BOD ciscvsictvd Address sci amelie baliddbasisibadaaateavinansiviaaneiaitandieatiin 
ee asccsinineees NG issicicvintiscierosisiasiciiasiaietesnibensaeaiad A Ba rinsininintncitsecnststepptniimeiinscernnaia 
Canadian residents send coupon to International Correspondence Schools Canadian, Limited, Montreal, Canada 
British residents send coupon to I. C.8., 71 Kingsway, London, W. C. 2, England 
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TROUBLE SHOOTING CHART 
for ALL TYPES OF ENGINES 


By Andrew Wallace, M.M. 
Arranged so that anyone can easily trace and learn 
the proper way to correct engine troubles. 
useful for Aircraft Engine lechani 
jools, and all fields of mae Army and. "Navy 75¢ 
air forces. Size 22” x 
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MAINTENANCE CHART 


Arranged by Lt. Col. 
U.S. Ai 


Victor 


Maintenance and 
s 
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systeins, an ation, ru 
tests and regular inspection proced 
for systematic maintenance are also ¢ 
28” = 38”... . 


By Armand N. Spitz 
Provides a surprisingly clear understanding of what 
s one why. essential to every aviation 
Enables the beginner to learn 
h = “predictions of his own. 194° 
sed 110 (5x8 
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pages $1.5 


rT NAVIGATION 
for BEGINNERS 


By Scott G. Lamb, M.S. 
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1943 Second 


(5 x 8) pages. Fully Ii 


By Lt. Col. Victor W. Page 
Describes important recent developments in airplanes 
and engines, <cirliners, inspection and trouble shoot- 
ing instruments for blind flight, ordinary and acro 
batic flying maneuvers queens after each $2. 50 
chapter. 1943 edition. 98 Pages. 284 Illus 





(_] Check here and mail ad for complete catalog. 
NORMAN HENLEY PUB. CO., Dept. SF 


17 West 45th St., 
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) ONAN GASOLINE 

4 DRIVEN ELECTRIC 
PLANTS provide electricity for all 
Aviation applications, for emergency, 
standby and regular service at air- 
ports and bases. 


Thousands of these reliable, sturdy 
Plants are doing a winning job for 
America’s mighty air power, provid- 
ing current for stariing, communica- 
tions, cabin heating. operation of 
landing gear, and other aviation 
purposes. 

Ratings from 350 to 35,000 watts. A.C. 
50 to 800 cycles, 110 to 660 volts. D.C. 
6 to 4,000 volts. Also dual A.C. and D.C. 
output models. Air or water cooled. 
Details gladly furnished on your pres- 
ent or post-war need for Electric Plants. 





D.W. ONAN & SONS 








540 Royalston Ave. Minneapolis, Minn. | 





- each is operated individually 
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with efficient slots and are of compara- 
tively low aspect ratio. 

Four Browning .50 caliber machine 
guns are installed in each wing out- 
board of the propeller disc. The guns 
are staggered to give clearance for the 
breeches and the protruding muzzles of 
the inboard barrels are well faired. The 
guns are cocked and fired electrically and 
so that, 
should part of the electrical gear fail, 
only single guns would be affected by 
the failure. 

A small movie camera is installed be- 
hind a Plexiglas window in the leading- 
edge of the starboard wing root. This 
camera can be switched on to record the 
result of combats, photographing the en- 
emy airplane as the guns send their bul- 
lets into it. The developed films afford 
important confirmation of results and 
useful data for identification of the tar- 
gets. 

The pressure head of the air speed in- 
dicator extends some way forward of the 
port wing tip to minimize position error. 

The wide track landing gear retracts 
inward toward the wing root and is 
completely enclosed behind well-fitting 
doors when it is up. A curious point is 
that the port leg invariably goes up first. 
Retraction is remarkably swift. There 
is no doubt that the distance of 15 ft., 
6 in. between the wheels makes the Thun- 
derbolt exceptionally steady on the 
ground. Further, the forward position 
of the landing gear obviates any danger 
of nosing over. In consequence a deep 
tread is possible on the tires—inflated to 
45 lb. per sq. inch—and steering on the 
ground by means of the brakes is sim- 
plified. 

No details of the internal structure may 
be given as yet, except to say that the 
self-sealing fuel tanks of unmentionable 
—but high—capacity are standard. Many 
interesting features remain to be de- 
scribed later on when the enemy cannot 
benefit from a survey of them. 

In the Thunderbolt, the U. S. Army Air 
Forces have a fast, robust and hard-hit- 
ting fighter. The radial engine has not 





REPUBLIC P-47C THUNDERBOLT 
(One 2,000 h.p., 18 cylinder, two-row 
radial engine with turbosupercharger.) 
DIMENSIONS 
9-5/16 in. 

5-3/16 in. 


Span—40 ft., 
Length—35 ft., 
Height—12 ft., 4-11/16 in. 
Track—15 ft., 6 in. 

Wing area—305 sq. ft. 
Aspect ratio—5.46 





Propeller diameter—12 ft., 3 in. 
WEIGHTS 
Loaded—14,000 lb. 
LOADINGS 


Wing—45.8 lb. per sq. ft. 
Power—7.0 lb. per h.p. 
PERFORMANCE 
Maximum speed more than 400 m.p.h. 
at 30,000 ft. 
Service ceiling—40,000 ft. 
ARMAMENT 
Strikes per second: 100 
Punch per projectile: 13,000 ft. Ib. 
Firepower: 2,368 muzzle h.p. 
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prevented its attaining high speed at aj. 
titude and should be of particular valye 
in tropical climates where liquid-cooleq 
engines often provide many headaches, 
At present the output of the Thunderbo 
engine is in the neighborhood of 0.71 hp, 
per cubic inch of swept volume, and the 
Brake Mean Effective Pressure about 2% 
lb. per sq. inch. These are relatively low 
figures and encourages the hope that 
there is a good deal more power yet to 
be had out of it. Already in the fastest 
class, the Thunderbolt with another 30 
or 400 h.p. should be quite startling on 
top speed and the rate of climb very 
much improved. 

And so, with the Air War working up 
to its climax, we can say of the enemy, 
with Will Shakespeare: 

“Be ready, gods; with all your Thun- 

derbolts 
Dash him to pieces!” 
END 
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THE FLYING TIGERS; by Russell Whelan; 
published by The Viking Press in October, 


1942. Price, $2.50. 

Glamor in aerial fighting has not gone 
There is still that spirit, lusty and cold 
nerve that made heroes of World War Is 
Spad and Camel pilots. Here is a story for 
the air-minded and the non air-minded, 
But begin reading early in the evening for 
you will not put it down until] the last page 
is reached Author Whelan starts at the 
beginning of the “Flying Tigers” history 
and carries you through to the last days of 
the most famous pursuit group of this war. 
It is well written and illustrated. 


FLYING HEART; by M. Martyn Kafka, M.D,; 
published by The Military Service Publish- 


ing Company in December, 1942. Price, 

$2.00. 

A pilot’s job demands that he keep him- 
self in top physical shape and here is a 
book by the chief flight surgeon of Amer- 
ican Airlines telling how it can be done. 
All phases of health, from relaxation to the 
old bugaboo, the eyes, are covered. Not 
only for the pilot of this country but for 
flyers the world over, this book takes into 
consideration the problems of flying in the 
tropics and even along the arctic circle, 
first aid and countless other medicine facts 
helpful to the pilot. Highly technical medi- 


cal terms are not used. Illustrated. 


VISIBILITY UNLIMITED; by Lieut. Ernest 6. 
Vetter, USNR; published by William Mor- 
row and Company in December, 1942. 

aviation writing, Lieut. 

written “Let’s Fly” and 

Flying.” In this book, he 


No newcomer to 
Vetter has already 
“An A B C of 


covers meteorology and navigation along 
the same lines as the courses are taught at 
Army-Navy training centers. The illustra- 
tions showing cloud forms are beautiful 
enough for a salon display. As for the 
text, the book is easily read and highly in- 
structive. Recommended for the boy pre 
paring for flight training. Old line pilots 
also might pick up a pointer or two by 


reading it. 
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AOPA is helping pilots find and get into the war work they 
best fit. AOPA is helping plane owners to get action in Wash- 
ington on sales permits. AOPA is helping pilots who wish to 
rent planes, or get jobs, or transport and repair crack-ups, 
or get licenses issued quickly, or get hotel services, or taxi 
discounts. AOPA is helping individual pilots with many other 
flying problems. 

Plan now to take part in AOPA’s important war-time functions 
and help build a sound foundation for aviation’s future. 
AOPA's voice is powerful because it is the united voice of its 
thousands of member-pilots. 

AOPA can each year save you several times the amount 
of the small membership fee. Only those who have soloed are 


eligible to wear the distinctive wings of AOPA. 


Send for free descriptive bulletin. 





AIRCRAFT 
. OWNERS AND PILOTS 
PY Seley Wale). 


MICHIGAN SQUARE BUIL 













“The AOPA 
has done great 
work and I have 
learned much 
since joining it.” 





Says FRANK J. COLLINS 
AOPA Pilot No. 4840 








AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
Washington Service Office, Dept. F843 

1003 K Street, NW 

Washington, 1, D.C. 

Please send me full particulars on how | can participate 
in AOPA's important wartime activities and help build a 
sound foundation for private flying’s glorious future 


NAME... .ccccccccccccccccccscecescssseseseees eee 
(Please Print) 

ADDRESS......-++0- eccccccceccceces eccces eeeceee 

CITY & STATE... .. 2. eeeees eecccccccccccveces eeeces 

PILOT LICENSE NUMBER... .c.ce cece ececereccnecece 


(Sent only to aircraft owners or non-scheduled pilots whe have soloed. 
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Dear Bill: 
I'm the guy up front 


This is the outfit for an old 


cycle fan! I thought I knew 
motorcycles, but the Army's 
teaching me plenty! 


I'm riding an Indian -- as 
usual. What a machined Our ope 
erations course is plenty tough 
but Indian's got the guts to 
take it -- and for easy handl- 
ing and safety, give me Indian 
any day! 


Incidentally, Indian's got 
some swell new improvements. 
It'll be a really great machine 
to ride when this war's over. 
Regards to the gang: 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 








BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER * x 
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YOU'LL NEED THIS BOOK! 


40m Up 
Ne by 
SANDY A. F. MacDONALD 


Formerly Chief Air Navigation Instructor 
British Commonwealth 
Air Training Scheme 


Now Serving with the 
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Flood Flyers 


(Continued from page 50) 











sighted in the Spoon River Levee-Liver- 
pool District. In addition, several per- 


sons were reported stranded on the levee 


at Moon Island and were rescued by am- 
phikious jeeps. 

Reporting from Harrisburg at 6:20 
p.m., May 25, Captain Jordan warned that 
the water was still rising in the area 
around Maunie. Intensity of the current 
was indicated by a barn swaying on its 
foundation. All open highways revealed 
heavy movement of cattle and household 
effects. Workers were also still sand- 
bagging Route No. 1 out of Carmi to keep 
the highway open. 

Militia pilots also flashed warnings of 
breaks in the Horseshoe Lake and Burn- 
ham Island area. Attention was also 
called to the fact that it was most im- 
portant that water be stopped at Mc- 
Clure in order to avoid flooding the en- 
tire area. 

Alert pilots of the DuQuoin patrol spot- 
ted a 150-foot break in the levee east 
of the south side of Grand Tower Island. 
Three miles southeast of Ware, large 
numbers of livestock and several per- 
sons were seen to be isolated by the 
rapidly rising waters. As a result of the 
flyers’ warning, rescue operations were 
successfully completed. Approximately 
a dozen people were also picked up from 
the levee at Gale. 

At 1:15 p.m., May 26, Major Johnson 
advised that the Beardstown situation 
was much better and a slight fall was 
noticed in the river. However, the sit- 
uatiog at Naples was serious and evacua- 
tion was ordered. Arrangements were 
concluded for militia planes to make road 
landings west of Winchester to fly out 
evacuees if necessary. 

Following an air patrol which showed 
the water still rising in the East Cape 
Girardeau district, Army engineers de- 
cided to dynamite the Mississippi levee 
to relieve pressure. Upon urgent request 
of the engineers, three planes were pro- 
vided for reconnaissance flights over the 
area between Beardstown and E. St. 
Louis. Ensign Rainey of the U. S. Coast 
Guard also made an aerial inspection of 
the critical zones. 

Expressing concern over the power- 
house on Fountain Bluff Island, Army en- 
gineers requested a check flight which 
disclosed that it was still in operation 
and that the engineer’s boat Azalea and 
three Coast Guard cutters were stand- 
ing by. 

During this reconnaissance operation, a 
75-foot levee break was spotted about a 
half-mile northwest of Gale and it was 
relieving the pressure. An Army mes- 
sage also was dropped to a barge by the 
militia plane which stated that approxi- 
mately 12 head of cattle were marooned 
two miles southwest. The plane then 
circled the cattle and continued its mis- 
sion upstream. 

Severe weather conditions prevented 
the 6th Group, which logged more than 

25,000 miles of flood flying, from operat- 
ing until noon on May 27. At this time, 
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Major Chiles reported that the reading 
of the Mississippi at St. Louis was 365 
feet, which was a drop of one-half foot 
and a total drop of 24% feet from the high 
crest reached in the vicinity of Cape Gi- 
rardeau. According to engineers, this 
high crest was the highest flood level of 
any known record. 

On the evening of the same day, Major 
Casey dropped a message at the DuQuoin 
base that there was a 1,500-foot levee 
break on the west side of McClure, and 
that the inner levee was completely gone, 
Houses and barns were being washed 
away. However, due to previous patrol 
warnings the town had been evacuated 
which resulted in the saving of hundreds 
of human lives. 

Scores of lives no doubt were saved 
when militia flyers sighted a bad slide 
on the M & O railroad bridge about 209 
feet from the bridge on the main line to 
Cairo. The matter was immediately re- 
ported to the railroad and a serious ac- 
cident was averted. 

Soon reports began to indicate a gen- 
eral recession throughout the flooded 
areas. With the situation in control, de- 
mobilization of the militia pilots was 
started on June 2, 12 days after the floods 
started. 

“Patrol duty over the flooded areas of 
Illinois gave the Air Corps of the Illi- 
nois Reserve Militia its first test,” General 
Boyle said later, “and I am happy to say 
that the officers and men responded in a 
manner that is highly satisfactory. These 
men were on observation flights from base 
stations in the flood zones within four 
hours after the call to duty had been 
issued. The speed with which they re- 
sponded helped locate many civilians 
isolated by the high waters.” 

In a similar statement, Gov. Dwight H. 
Green, commander-in-chief of the Illi- 
nois Reserve Militia, commended the effi- 
ciency of the state flyers. 

An official salute also was paid to the 
militia by the U. S. Army Corps of En- 
gineers and the Coast Guard, which sent 
letters of appreciation to General Boyle. 

Authorities also are agreed generally 
that the extensive use of aviation by IIli- 
nois, whose flood situation was typical 
of other states, has created a future pat- 
tern for flood control operations. 

END 





Marauding Veterans 
(Continued from page 92) 











know how to fly it. Our boys do know. 
And once you do know her little tricks, 
there isn’t a thing in the world that old 
B-26 won’t do for you. For me, she’s the 
best all ’round job I’ve ever flown—and 
I’ve flown a lot of ’em. [I'll take Ma- 
rauder.” 

At which remark the worried eyes of 
Avery McBee, Martin’s director of pub- 
lic relations, assume the contented glow 
of pride to be found in the eyes of the 
fond father whose brat has just been giv- 
en the medal at commencement. There 
is a roar of big engines being run up out- 
side. But looking at Avery, you’d say 
the sound was a gentle purr. 

END 
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Moving Workers 


(Continued from page 80) 








saved per day. There are also thousands 
of Willow Run workers who complained 
about the 11%4 to 1%% hours it took them 
to drive to the plant. They are one-half 
hour happier every day and that is some 
help to the hard-pressed Ford personnel 
managers. 

Built at a cost of about $9,500,000, the 
expressway to Willow Run is a four-lane 
divided superhighway designed for con- 
tinuous safe speeds of 100 m.p.h. 

Even though built as a war traffic 
emergency measure it was made to fit 
into the long-time highway plans of the 
Michigan State Highway Department. 
When the war is over it will connect with 
a planned superhighway across Detroit 
and eventually be part of America’s first 
interregional expressway between Chi- 
cago and Detroit. 

Yet the road is more than a divided 
highway. It is what is known as a “free- 
way’ or a “limited-access highway.” No 
pedestrians are allowed on the roadway. 
No vehicles may enter it except at desig- 
nated points where they can merge with 
or leave the stream of traffic without 
danger. This is achieved through accel- 
eration and deceleration lanes of black 
concrete. Through traffic in all cases fol- 
lows the white concrete. 

There are no stop lights or points of 
delay over an 11.5-mile stretch of the De- 


troit Industrial Expressway. Nineteen 
grade separations carry this portion over 
all crossroads and railways. Such a 


streamlined sleek-sided road has several 
times the capacity of a conventional 
highway with stop signs, red lights and 
crossroads at grade. 

The right-of-way is exceptionally wide, 
varying from 300 to 414 feet, with addi- 
tional allowances made at grade separa- 
tions and traffic interchanges. 

In certain places on the expressway, 
sufficient area was obtained to provide 
for Army flight strips proposed for later 
construction. State Highway Commis- 
sioner Lloyd B. Reid explains that these 
proposed flight strips are located in 
places where they can also serve as air- 


highway terminals in the post-war 
period. 
The problem of providing for a huge 


number of vehicles to enter and leave the 
access roads for the plant’s parking areas 
was especially difficult. Not only were 
two-level crossings necessary, but two 
three-level crossings were constructed— 
the first structures of this kind ever to 
be built in Michigan. 

By use of the tri-level crossings and 
two other grade separations, it is possible 
for workers to leave the main roads and 
drive directly into the parking lots with 
no interference from traffic or any other 
hazards to impede their movements. 

The Willow Run road system is not yet 
complete. 

The system is being added to as em- 
ployment at the plant increases. Paving 
on two south lanes in the eastern half of 
the route was halted during bad weather 
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LOG BOOKS 


Pilot & Parachute Rigger Logs 


A new “Log” for the Parachute Rigger 


No. 100 C. A. A. Pilot Regulations ...$1.00 
No. 105 C. A. A. Rigger & Loft Reg.. .50 
No. 200 Pilot Log Book.. 

No. 203 Senior Pilot Log. 

No. 500 Parachute Rigger Log 


No. 501 Master Loft Log..... 

A Log Book Is Your Record 
“Buy Only the Best" 
STEELE'S—Dept. F 8 


W. Washington, 
Discounts to PX, Book Stores, Dealers, etc. 


2227 





WITH EACH 
ORDER A 
MINIATURE SET 
FOR 
YOUR 
SCRAP BOOK 








Los Angeles, 7 








SWELL FOR HOME .. OFFICE... 
BARRACKS deal for Spotters, and 

















When You Buy WAR BONDS = 
= You’ re Saving—Not Giving! = 












Boys in Service 








= [LIBMAN CO. aye somee | 











ics Course 


@Ai 
tail Design C 


chanics Course 





Choose One of These 
7 Lincoln Courses 
Send for Information 


@ Aeronautical Engineering 
@ Government Approved Air- 
plane and Engine Mechanics 
@ Aircraft. inspector Course 
@ Airplane Assembly Mechan- 


lane Drafting and De- 
ourse 
@Aircraft Production Me- 


@Aircraft Welder’s Course. 
Mail Coupon Today. Specify 
which of these courses you 
choose. Complete informa- 
tion will be mailed you 










AN 











Here at this LINCOLN GOVERNMENT AP- 
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~~~ Just as they did in peace- 
lime, Harley-Davidson Motorcy- 
cles are proving their stamina in 


grueling service with the armed 
forces. ere’ll come a day when 
war-proved, new Harley -Davidsons 


will thrill enthusiastic riders at trophy 
runs, gypsy tours, hillclimbs, race meets 
and other exciting motorcycling events. 
That's when you'll want a "World Cham- 
pion” motorcycle. Buy War Bonds now 
—and get your new Harley-Davidson when 
the war is won! 


Write today for FREE copy of "En- Vee 
thusiast’’ magazine, filled with thrill- | 
ing motorcycle pictures and stories. 


HARLEY-DAVIDSON MOTOR CO. 
Department F Milwaukee, Wisconsin 


HARLEY- 


DAVIDSON 


MOTORCYCLES 
“WE ARE CURIOUS” 


isa questionnaire placed 












in Roosevelt rooms. Re- 
sponses enable us to im- 
prove our service. 


is the answer we 
get most often 


"ty 





ROOMS WiTH BATH FROM $4.50 


|| 25% Reduction on Room 
Rates to Members of the 
Armed Forces. 
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HOTEL ROOSEVELT | 


|| MADISON AVE. AT 45th ST., NEW YORK 
| BERNAM G. HINES, Managing Director 


Direct Entrance from Grand Central Terminal 
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| in February because traffic capacity was 
| temporarily adequate. 

However, the highway department has 
guaranteed to keep road capacity at a 
| level with all transportation needs as em- 
| ployment increases at the Willow Run 

plant. The uncompleted lanes will be 
finished as employment steps up. 

A new section of U. S. Route 112 is also 
under construction. It will become a 
south beltline route for Ypsilanti and 
connect with the Flint-Ann Arbor-To- 
ledo highway. The Army likewise has 
approved a new section for construction 
from Southfield Road northeast to cross 
the Ford River Rouge plant and connect 
with Michigan and Wyoming avenues at 
the city limits. 





August, 1943 


The importance of the Willow Run 
roads was underlined by Undersecretary 
of War Robert P. Patterson when the ac. 
cess-road system was dedicated. 

“Willow Run is at one end of this net- 
work of highways,” Mr. Patterson s:id, 
“What is at the other end? Where do 
these roads go from here? 

“Farther than Detroit. They go to the 
great air bases up and down the country, 
They go to our bases in the Caribbean, 
They go to Alaska. They go to Brazil, 
They span one ocean to Iceland, to Bri- 
tain, to Africa. They span another ocean 
to Australia, to China, to India. Some 
day they will go to Manila. And some 
day they will go to Tokyo ard Berlin.” 

END 








All-Purpose Goggles | 


(Continued from page 43) 
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services was under discussion. The dis- 
cussion involved the relative advantages 
of red as against blue light as a means 
of planes’ night lighting and the illumi- 
nation of aircraft instruments in relation 
to their effects upon the dark-adapted 
human eye. 

There had been a long existing need, 
especially by men and pilots on aircraft 
carriers and in lookout positions, for a 


| quick method of adapting their vision to 


darkness. Ordinarily, personnel assigned 
to night duty either began their watch 
“blind” or spent 20 to 30 minutes in a 


| dark room to precondition their eyes. 


The studies developed that certain 
spectral bands lying within the red spec- 
trum would permit both seeing and dark- 
adapting at once. There was available 
at the time certain glass, known as Corn- 
ing “Red No. 241” which came within 
the requirements. 

The Polaroid Corporation was then 
asked to duplicate Corning No. 241 red 
glass in a laminated acetate plastic lens 
for use in the Carson type goggle. After 
further research in this field, a satisfac- 
tory dark adaptor goggle was developed. 

Today, the average Carson goggle kit 
includes two clear lenses, one light green 
and one dark green for glare protection, 
an amber one for better penetration of 
ground haze and protection against ul- 
traviolet rays over snowfields, and a dark 
adaptor red. Some kits also include what 
is known as “navy gunnery red” iens for 
better observance of tracers against 
bright backgrounds, such as sunlight. 

Commander Carson at the present time 
is directing studies looking to further 
improvement of the frame design. 

Dr. Carson, who is 46, is a native of 
Grand Meadow, Minn. He attended the 
University of Minnesota, the University 
of Chicago and was graduated from 
Northwestern University medical school, 
Chicago, in 1924. The same year, he was 
the Navy’s Medical 
Corps with the rank of lieutenant, junior 
grade. After a tour of duty in the New 
York Naval Hospital, he resigned from 
the Naval service on July 31, 1925. 

A year later, he re-entered the Navy, 
again with the rank of lieutenant j.g. 
He was immediately assigned to duty in 
the Great Lakes Naval Training Station 


and from that time forward his chief in- 
terest became aviation medical research, 

He had a postgraduate course in avia- 
tion medicine at the Naval medical 
school in Washington, D. C., and reported 
for duty on the old carrier Langley May 
5, 1927. He was attached to that ship 
until May 4, 1929, and during that period 
had duty involving flying. 

Commander Carson then went to the 
Naval Air Station, Pensacola, Fla., where 
he remained until November, 1931, when 
he returned to sea aboard the carrier 
Lexington. After almost three years 
aboard that ship, he received further 
postgraduate instruction at the Naval Air 
Station at San Diego. Then he went to 
the carrier Saratoga, on which he served 
until December, 1938. He had duty at 
the Naval Air Station, Seattle, from Jan- 
uary, 1939, until March, 1941, when he 
was ordered to Washington to serve in 
the aviation medical research section. 

Dr. Carson was awarded a letter of 
commendation by Secretary of the Navy 
Frank Knox for his work on the new 
type goggles. 

That letter carried the following cita- 
tion: 

“The department has been informed 
that you largely contributed to the de- 
velopment of the Polaroid Adaptor (Car- 
son Type), single aperture goggle, now 
extensively in use for improving night 
vision and for other use by the armed 
forces. It appears that the basic design 
for this goggle is your original develop- 
ment, and that your contribution of this 
design to the Government has resulted 
in a large saving to the Government. For 
your ingenuity and selfishness in this de- 
velopment, I wish to express my appre- 
ciation.” 

END 


Skin Fastener 


SKIN fastener especially designed for 

women workers is announced by the 
Clever Tool Co., Los Angeles, Calif. The 
new tool locks with finger-tip pressure 
and is said to greatly reduce the time 
consumed in aligning holes and clamping 
skin assemblies. No pliers or guns are 
needed and it is designed for both flush 
and countersunk rivet applications. 
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(Continued from page 86) 


‘Learned About Flying... | 
| 








, small boy tosses across a pond. We 
bounced up about 30 feet, with a crum- 
sled object underneath the plane that 
once Was a pontoon. Then because it 
sill looked as though we had flying speed 
we must have been doing 70 or 80 m.p.h.) 
the pilot tried to stall back on for a con- 
ventional, full-stall water landing. 

The result was an incipient spin. The 
right wing dropped and down we went. 
[ grabbed the sides of the cockpit in an- 
ticipation of the shock, and then the wing 
struck. With a flurry of spray, water, 
wing and nose, we cartwheeled wing over 
wing, landing flat on our backs in the 
bay. 

It all happened so fast that the memory 
of it is hazy. The next thing that is clear 
was being under water, upside down. 
Luckily I didn’t pull my pneumatic life 
iacket (had I done so the pressure, or 
buoyancy would have kept me inside the 
cockpit, and I would, perhaps have been 
there now). No time was lost in push- 
ing against the upside-down seat. I 
struggled furiously toward the bottom of 
the bay, knowing the terrible feeling of a 
trapped animal. 

Because that is just what it was like. 
Trapped under water, with my breath 
already growing short. The realization 
suddenly came that my right foot was 
snugly wedged between the left rudder 
pedal and the aluminum bulkhead. Some- 
how, in bracing myself for the crash, it 
had been pushed into an inextricable po- 
sition. Getting out now depended upon 
: ability to get that foot loose, and to 
do it before my diminishing air supply 
gave out 

The seconds passed quickly. Every one 
was an age of unendurable agony, and 
there was no alternative but to tug at that 
obstinate foot. Even reaching down with 
both hands and pulling at both rudder 
and foot did no good. The water, darkish 
and green with faint light seeping through 
the aluminum-grey fuselage, hardly per- 
mitted a visual inspection of the trouble. 
The phosphorescent markings on the in- 
strument panel peered at me lugubrious- 
ly. The stick jabbed me in the stomach. 
And finally I knew that my lungs were 
about to burst. 

By the grace of the gods an idea came: 
to kick the left rudder with my right 
foot, at the same time pulling back on my 
left foot. It took another second to switch 
my foot over in the murky water, and 
to kick viciously at the pedal. At first 
nothing happened, and my hopes liter- 
ally sank. I exhaled a little air to re- 
lieve the pressure on my lungs, then 
kicked again. 

With a jerk my foot came loose! In- 
stantly, like a maniac, I was clawing | 
downward out of the wreck. Once past | 
the edge of the cockpit I could see the 
beautiful round patch of air and sunlight 
10 feet above—but never did an objec- 
tive seem more distant or take more time 
to attain! The entire period under water 
didn’t seem as long as those last few 
seconds spent in swimming to the surface. 


r 
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ter NEW! U.S.A., England, U.S.S.R., Holland, 
France, Italy, Germany, Japan — all com- 
pletely represented in a big book of close to 


300 AIRPLANES 


War Planes 
of All Nations 


By WILLIAM WINTER 
Managing Editor of AIR TRAILS 


115 action photographs 
105 three-view plans 452 pages 


Specifications of every type 


EVER so many airplanes completely pictured and de- 
scribed in a book for so little money—an “‘all the world’s 
aircraft” within the reach of every flying fan! Photos, plans, 
and specially written text tell all about the design and devel- 
opment of every aircraft in the world’s air armadas, with 
specifications and facts about performance in actual combat. 
No dry-as-dust compilation, but plenty of inside stories you 
won't find elsewhere. A really fascinating airplane book, for 
reading or reference, at an amazingly low price. 

452 pages, $3.00 







































<< — A VS cn ee com ee SE ue oe 
To: T. Y¥. CROWELL COMPANY, 432 Fourth Ave., N. Y. 
Send me William Winter’s War Planes of All Nations. I'll pay 


postman $3.00 plus postal charges. (Postpaid if payment en- 
= closed.) I may return book for refund within 5 days. 





Name 





Address F 








Up, up, up, until at last I inhaled the 












” owWNS 
My pa pLAceE!” 































Some time ago I retired, just a 
good, old fashioned, real-Ameri- 
can retirement... thought I had 
served my time and done my 
share. 

When the war started I went 
back to work . . . a good tool 
maker can do a lot to help lick 
those fellows, you know. And it 
is fun to work for my boy. I'm 
proud of him and proud of Amer- 
ica that makes men like him pos- 
sible. He had the same start I 
had only now he owns this shop. 
And that is one of the things we 
are all fighting for—to preserve 
that American FREEDOM of 
opportunity. 

Pardon me, I’ve got work to do 
now. When the war’s over look 
me up —on the front porch. 








rs 
(Dp , . allicr u.s. 4 
BUY MORE BONDS! © 
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Build These Authentic 74” Scale 


CLEVELAND MODELS 


“The Models the Men in the Air Forces Build” 





Lockheed "HUDSON" Bomber 


Used for bombing, fighting and reconnaissance. 
Called “Old Boomerang” by British for it usually 


comes back. More of these — over- 
seas than any other plane 49% $70 
span. C-D Master Kit SF-95........... 











2754” Spitfire . $3.00 2515” Helldiver ..$3.50 
2444” Messer. 30%” Thunderbolt. .4.00 
ME-109 .. 3.00 27%” Wildeat .... 3.00 
3114” Skyrocket . 50 30316” JU-87 Stuka 3.50 
25 514” Airacobra 3.00 38%” Lightning .. 4.00 
29” Curtiss P-40 3.00 26%,” Buffalo .... 3.00 
30” Hurricane .. 3.00 3 ” Dauntless .. 3.50 
30%6” Corsair .... 3.50 is” Mustang ... 3.00 
Big 36” Models That Are Real Flyers 
Messerschmitt ME-109 Hawker “Hurricane” 
Bell “‘Airacobra”’ Lockheed P-38 
Curtiss P-40 “Lightning” 
“Warhawk” P-51 “Mustang” 
(Gok Send 5c for EachKitonly$] 50 
ae! New HAD If your dealer can’t sup- 
ae | CATALOG | incr “onder tisect (each 
mone rder (cash 
(mene free) at own risk) Ne c.0 D.’ 8. 
Prompt service 











CLEVELAND MODEL & SUPPLY CO., ING. 
4508C714 Lorain Ave., Cleveland 2, Ohio 


"World's Largest Makers of Quality Model 
Aircratt—Since 1919°' 
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FLYING 


good air once more, gasping like a spent 
athlete. The pilot was on the other side 
of the plane, which obviously was a total 
washout. I started to sink, and suddenly 
remembered the pneumatic life jacket, 
which helped a lot. From shore the crash 
boat was already putting out. In fact, 
the episode was almost over. 

Almost, let it be said, because to this 
day a landing is never made by this pilot 
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without a preliminary glance at the tee 
or sock, no matter how many landings 
he may have made beforehand. It takes 
such a little effort to be sure—and is go 
much better than being careless. In ad. 
dition I know that when a cold front goes 
by we can expect a wind shift—and 
when one comes it’s a cinch I’m not go- 
ing to be caught napping! 
END 








Report from Washington 
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transport, for the remainder of the war 
and for the peace; and that in its nego- 
tiations with the U. S., international air 
services of both countries “should be 
based on parity in terms of a mutually 
accepted yardstick.” 

It should also be noted that the Civil 
Aeronautics Board is also endeavoring to 
mak: its substantial contribution to the 
solution of post-war aviation problems. 
Taking a somewhat prosaic, but yet the 
most direct approach we know, the CAB 
only recently sent questionnaires to 
“qualified persons” and sought answers 
to a board series of questions relating to 
international air transportation. Answers 
already have been tabulated for the 17 
questions, and if one sentence was to 
summarize the whole result, it would be: 
“There should be no Governmental par- 
ticipation in the management or owner- 
ship of American flag air carriers, or the 
creation of a Governmental corporation 
which would conduct international air 
transport operations.” That is the feel- 
ing of the 17 domestic operators and 
American Export Airlines. It‘ remains 
to be seen how this feeling, or those 
typified by the answers to the other 
questions, will be considered when the 
time comes. 

The other consideration now taking 
much of Washington’s commercial avia- 
tion time is the much talked about Lea 
bill. Actually, this bill is an amendment 
to the now famed Civil Aeronautics Act 
of 1938. That last bill left much to be 
desired, despite its many constructive 
sections which have helped commercial 
aviation develop along sound lines. But, 
it is unwieldy in spots, weak in others, 
and generally needs a complete overhaul 
in the light of the terrific advancement 
which has taken place, aviation-wise, in 
the past few years—or actually since the 
United States entered the war. 


Accordingly, the Lea bill has found 
many ardent supporters and it stands 
more than a fair chance of becoming law, 
Most important point about the bill js 
that it has much support in the industry, 
and in the light of past political experi- 
ence, that is a strong point in its favor, 
The aviation industry—both the manu- 
facturers and the cariers—have had an 
extensive course in national legislation, 
and they are fully aware of the snags and 
jokers and legislative legerdemain which 
can, and often do crop up in somewhat 
innocent looking passages. They have 
spotted only a few in Lea’s bill, and these 
probably will be clarified or changed be- 
fore the bill becomes law. 

In discussing the Lea bill it is ex- 
tremely important to know that foremost 
amongst its provisions is the one that 
creates a new independent agency known 
as the Civil Aeronautics Commission, 
This in effect separates the Civil Aero- 
nautics Authority from the Department 
of Commerce and restores to it the in- 
dependent status it enjoyed prior to June 
30, 1940. The bill also restores to being a 
safety board, under a director who would 
act entirely independently of the Com- 
mission and who would, among other 
duties, be charged with making such 
recommendations as he feels necessary. 

Space limitations preclude a complete 
discussion of the bill here. But, it is suffi- 
ciént to know that it shows real progress 
is being made all along the line. The bill 
itself is relatively important in the over- 
all air transport picture, but it is more 
important to realize that at long last offi- 
cial Washington is becoming alive to the 
broader aspects of aviation, and _ that 
aviation’s multifold problems are fast be- 
ing assured of more sympathetic feeling 
and understanding. In that alone, real 
progress has been achieved. 

END 








Navigation Simplified | 


(Continued from page 156) 





Where the two position lines cross is 
the actual location or fix. These lines 
represent short sections of two circles 
with centers at the substellar points. This 
method was discovered by Adm. Marcq 
St. Hilaire of the Royal Navy. It was 
published in 1875, and it has served very 
well for slow moving ships. However, 
faster methods are now needed for fast 
moving planes. 

If one has a transparent star chart 
which passes over a geographical chart 
at the same speed as the stars appear to 
pass overhead, one constantly has the 





geographical positions or substellar points 
of all the navigation stars. 

The model planetarium accomplishes 
this purpose so that all one needs to do to 
obtain a fix is to draw two intersecting 
ares of circles from the substellar points 
(stars in this case) according to the above 
mentioned co-altitudes. If one used 4 
flat transparent star chart and a flat geo- 
graphical map, there would be distortion 
due to the impossibility of representing 
a curved surface on a flat surface at con- 
stant scale and correct direction. True 
scale and direction are obtained only by 
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In this instrument a globe is 
ysed to represent the earth and a trans- 
parent wie outside it with navigation 
stars shown is used to represent the celes- 
tial sphere. 

The transparent sphere which fits over 
the globe without touching it rotates 
shout the globe at correct sidereal time 
clockwork within it. The stars 
therefore maintain their correct relation 
with globe constantly. The accuracy of 
the instrument depends on the scale of 
the model. If one assumes an accuracy 

1/64-inch the limit obtainable, 


a globe. 








speed by 


as 


and a globe of a size such that one inch 
is equal to 8°, the accuracy would be 
within 7142 miles. Greater accuracy may 


be obtained with a larger globe. 

Since finding position may be 
done so easily and quickly, one can take 
his position often and transfer it to a 
fight map. The row of fixes will be his 
track. This can be done without regard 
to compass so that compass variation and 
deviation are not essential considerations 


one’s 


for navigation. 

This method also is practicable for day- 
time use. A navigator can use the sun 
and moon for the two readings or he can 
use either sun or moon alone by taking 
two observations with a time interval be- 
tween them and transferring the first ob- 
servation according to his speed and di- 
The latest development in sex- 

make it easy to take daytime 
Venus. This will make 
to the transfer 


rection 

tants will 
observations of 
use 


less 


it necessary 
1ethod 


as one will have three daytime 
celestial objects from which to choose 
two for observations. When using the 


moon or planets, their sidereal hour 
» is found in the Nautical Almanac. 
To summarize, the main advantages of 
navigation by this model are: 
1. No mathematics, formulas or tables 
(except simple table as men- 








necessary 
tioned 

2. No dead reckoning or assumed 90- 
necessary. 

3. Quicker and easier than older meth- 
ods 

4. Ability to fly w:thout compass. 

5. Since one is working with a com- 
bined map and star chart with necessary 
navigation information on it and since he 
must draw only two intersecting arcs of 
circles, the possibility of making an error 
is almost eliminated. He sees imme- 
diately his position in relation to land ob- 
jects including his objective. 

6. One may assume his position and in- 
stantly tell what the altitude of any star 
is from that point. 

The model illustrated is one in which 
the sun with hour ring rotates once in 24 
hours, the moon drops back one revolu- 


sition 


tion in 2914 days and the stars on the 
celestial sphere rotate at sidereal time 
speed. There is an arrangement for 


showing daylight and darkness hemi- 
spheres but this cannot be used when 
celestial sphere and the sun with time 
ring and moon are all in gear. The hour 
ring tells time at all places on the earth 
simultaneously whether standard time or 
local time. The additional information is 
interesting in the study of navigation but 





not essential for actual navigating. 
END 
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| Aerial Grasshoppers 


(Continued from page 152) 








immediate as the observation planes are 
equipped with modern, two-way radio- 
telephone sets. Cruising back and forth 
behind their own lines, just high enough 
for accurate observation, the two-man 
crew of the liaison plane spots shell bursts 
from American guns below and radios to 
the battery commander the corrections 
necessary for more effective fire. 

With the adoption of the Field Artil- 
lery school’s new “concentration of fire” 
technique, so highly praised by General 
MacArthur for its success on Bataan, and 
equally successful in the recent African 
campaign, the grasshoppers now are es- 
pecially useful. An observation by one 
of them upon a selected target results in 
, deluge of shell fire poured into a very 
small area with deadly accuracy. The 
fire of as many as 96 cannon thus can be 
accurately delivered because of the ad- 






























FLYING 


justment data provided by one plane. 

With only officers eligible for obesrver- 
pilot training, graduates of the Field Ar- 
tillery Officer Candidate School now are 
given every opportunity for assignment to 
this duty. They are assigned first to an 
Army Air Force liaison flying school at 
Denton, Tex., or Pittsburgh, Kan., where 
they are given a primary flying course. 
Upon completion of this training they are 
turned to Fort Sill where the Department 
of Air Training instructs them in opera- 
tional flying and in the requirements of 
pilot-observation. 

And soon after the flying artillerymen 
arrive at Fort Sill’s Port Field they can 
be heard singing their version of the Field 
Artillery’s Caisson Song which goes: 


“We don’t need spurs or boots 

And we fly too low for chutes, 

We're the eyes of the Artillery; 

Into action we will go 

Flying too damn low and slow, 

We're the eyes of the Artillery. 
END 
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‘The Handicapped Do Their Share 


(Continued from page 74) 








pressing me for more of your people.” 
Equally favorable reports are made for 
those in other handicapped categories. 
Carl E. Gann, foreman of North Ameri- 
can’s paint shop, where a number of deaf- 
mutes are employed, describes them as 
just about the happiest people in the 
world.” 
The industry stresses, however, that not 
1 handicapped persons are qualified. 


mental attitude and not feel that the 
world owes them a living. They must 
pass a careful physical examination to 
determine within what limits they may 
be employed, and have handicraft expe- 
rience or be willing to study. No totally 
blind person will be accepted without 
a guide dog, and, once accepted, must 
measure up to the high standards set by 
his fellow blind. 
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Important Announcement! 
NEW 


Dalton E-6B (Army Type) Navigation Computer. .$10.00 
Air Navigator’s Log Book.........--+++..eseeeees 2.00 
Longines (large size) Navigation Watch.........-. 








NEW 


Cox & Stevens Dead Reckoning Navigation Com- 


SURGES TRSEAED 0 cccoccveceesccees .. -$35.00 


(Used on transoceanic flights) 
Pan-American Navigation Service 


12021 Ventura Boulevard 
NORTH HOLLYWOOD, CALIFORNIA 





AERONAUTICAL ENGINEERING 





Courses open for the duration to 3-year high 
school students with good records B.S. Degree 
in 27 months, Thorough training. Modern wind 
tunnel. Urgent need has created demand for 
women as weil as men, Courses also in Civil, 
Electrical, Mechanical, Chemical, Radio Engi- 


neering. Special Preparatory Dept. Low tuition 
Low living costs. 60th year. Enter Sept., Jan., 
Mar., June. Catalog. 

TRI-STATE COLLEGE 2iocia" inc: 








| Learn at Home. Many Make $30, $40, $50 2 Week 


The Radio repair business is booming due to shortage of 
new sets. The Government is spending millions for Radio 
equipment; CIVILIAN Radio technicians and operators 
are ne by Government in large numbers. Radio train- 
ing helps win extra rank, extra pay in Army, Navy. Get 
into Radio quick. Train at home. Free book tells Radio's 
opportunities, its bright future, how to make $5 to $10 a 
week extra fixing Radios while learning. Mail coupon. 


ea ee 

Nati adio Institute m, D. C. 
Mail me your book FREE. (No salesman will call. 
Write Plainly.) 
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RATE: 8c PER WORD 


FIRST 15 WORDS $1.00 





AVIATION SUPPLIES 


MISCELLANEOUS 








SCHOOL Material—Twin Row Wasp engines (dam- 


aged), Allison, Curtiss Electric propellers, Con- 
stant speed, retractable landing gears, hydraulic 
pumps, cylinders, tires, tubes, Continental R-670 


engine parts, Lycoming R-680, Wright Cyclone, 
R-975, spark plugs, Instruments, Fire extinguish- 
ers $4.00, flying suit $12.50, $6.00, Helmets $1.50, 
Leather jackets, Winter flying boots $3.50, gloves 





$1.50, all used Air Corps material. List free. 
Marvin A. Northrop Aeroplane Co., Minneapolis, 
Minnesota. 

NEW Tires: Factory Stocks—Our specials 6 :00x6 


non-skid, 7 :00x4, &:00x4 Smooth 2-ply $8.75, 4- 
ply $10.75. Tubes $3.25. All sizes stocked 6 :50x 
10, 7:50x10, 8:50x10 Regular. 8.00-10.00 Smooth 
Contour Tailwheels. 6x2 solid tailwheels, $1.45. 
Lowest prices. Immediate deliveries. New reliable 
Merchandise. Sensenich Propellers. B.G. & Cham- 
pion Spark Plugs. Storage Batteries. Bob Trader 
Aero Supply, Municipal Airport, Pittsburgh, Pa 





BOOKS 





AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina- 





tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D. Quiz System, 12021 Ventura 
Blvd., N. Hollywood, Calif 

COMMERCIAL and Pr ivate Pilots. New typical 
‘“‘Multiple Choice’’ examinations are included in 
‘“‘Aeronautical Training’’ just published; only 
$3.00 postpaid or C.0.D Quiz System, 12021 


Ventura Bivd., N. 


GROUND Instructors. At 
needed. These three books prepare you for all 
ratings: ‘‘Ground Instructor’ a basic text. $3.00. 
*‘Ground Instructor Rating,’’ all in multiple choice 
form, necessary’ to prepare you for the govern- 
ment test, $3.00. ‘‘Air Navigation Note Book’’ 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Bivd., 
N. Hollywood, Calif. 


PILOTS Meteorology. New text by Lt. Comdr. 
Halpine; an important book for pilot or Instruc- 
tor. Only $3.00 postpaid or C.0.D. Quiz System, 
12021 Ventura Bivd., N. Hollywood, Calif. 


U. 8. Coast ana Geodetic Navigation 
Solves time, speed, distance and drift 
structions only $3.00. Quiz System, 
tura Blvd., N. Hollywood, Calif. 


FLIGHT Instructor. 


Hollywood, Calif. 





last, what you have 








Cc omputer. 
With In- 
12021 Ven- 
1942 edition—with new ‘‘Mul- 
tiple Choice Typical Examinations.’’ Load Factor 
problems with solutions. Important information 
you must know. Only $3.00, postpaid or C.O.D. 
Quiz System, 12021 Ventura Blvd., N. Hollywood, 
Calif. 
RADIO-TELEPHONE Permit. Complete authentic 
government examinations fully covered in ‘‘Radio 
& Instrument Flying’’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 








necessary for Airline and Ferry Command. Unly 
$4.00, postpaid or C.0.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 

GROUND Instructors. Enroll now for compiete 


“Ground Courses’’ in Aviation war defense work. 
Our graduates now in all branches of government 











services. Write for ‘‘folder.’” Pan American Navi- 
gation Service, 12021 Ventura Blvd., N. Hoily- 
wood, Calif. 

ADULT Books for your Personal Library. Sample 
and illustrated catalog, 10c. Alstone, 270, Lunen- 
burg, Mass. 

Qu ALIFY as Airplane & Engine Mecha 1943 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations 
Author holds A & E Certificate plus Aeronautical 


Engineering Degree Aircraft text $1.25. Engine 





text $1.25. Combination $2.00 Postpaid or 
0. D. Flight Press, Box 101-A, Edwardsville, Ill. 
c AA WRITTENS are no longer a hazard. WTS 
trainees, pre-flight students, private and commer- 
cial candidates, and instructors now depend on the 
simplified explanations, diagrams, exercises, and 
over 1,000 multiple-choice simulated examination 
questions, with key, in the Revised Edition of 
J. H. McLendon’s “Aeronautics Ground School 


Guide.” There are separate divisions on Civil Air 





Regulations, meteorology, aircraft, parachutes, in- 
struments, navigation and engines $2.50 post- 
paid. Hemphill’s Book Store, Austin, Tex 

5e Buys back-dated magazines Foreig m, “domes- 


Cicerone’s 
York City. 
Aviation books. 


Literature free. 
Ohio. 


Catalogs 1c. 
New 


tic, arts. 
863 First Avenue, 


RENT the latest 
any publisher. 
655-B, 


Magazines, 


Lowest. rates— 
Merritt Co., Box 
Springfield, 


PHOTOGRAPHS of 
“Thunderbolt,” and 
Allied and enemy 
Japanese), 25c 
195, Toronto 


FIGHTING Aircraft of America— At War! Send 
25c war stamp for three 9” x 12” sample drawings 
of Lightning, Avenger, Corsair, and list of others 
Henry Clark, 147-28 90th Ave., Jamaica, N. Y 


“Typhoon, “Mosquito,” 
40-page catalogue of latest 
fighters and bombers (including 
Aeroplane Photo Supply, Box 
Canada 


PHOTOS; Magazine clippings of 
and scenes; send your price list 
sey, Cincinnati, O 


racing planes 
Tad, 1028, Gil- 


WORLD War I & II authentic aeroplane souvenirs, 


small sections of metal wings cut from German 
Heinkel 2 motored bomber shot down over Lon- 
don, England, in i940, postpaid 50c. Complete 
steel cylinder or wing struts from 1918 French 
Neuport 28, $1.50. Cylinders make wonderful 


lamp bases; plans free. Magneto gears with at- 
tractive stickers United Nations, German wing in- 
signias in colors make swell paper weights, post- 
paid $1.00. Damaged Curtiss P-40 propeller biades 
$4.00. German, French, English propeller pieces 
for souvenirs, 25c postpaid. Send 3c for list in- 
cluding many other interesting items to collectors 


Marvin Northrop Aeroplane Company, Minne- 
apolis, Minnesota. 
ENGINES, PL ANES, "hundreds of Hobby Items 





Catalog 25c 


Bn. YY. 2%, 3. F 


G.H.Q., Dept. Pt, 40 E. 21 St., 


WARPLANE *imen 


photogr raphs. Spe and list 
(1,000 titles), send 25c. Real Photographs. Ltd 
Southport, England. 





WANTED—MISCELLANEOUS 





CASH in on your Aviation Ideas! National, rep 
utable organization will manufacture and market 
additional worthwhile lines of aviation parts, gad 
gets, instruments, accessories, etc., whether pat- 
ented or not. Exclusive selling rights, outright 
purchase, or royalty basis, whichever you prefer 
Write = particulars for quick action. Box B 
Yo FLY NG. 


TEST Pilot 


Experienced in operation of 1,000 
horsepower, single engine airplane by large East- 
ern aircraft engine manufacturer Engineering 
training desirable but not necessary Persons em- 
ployed in war production need not apply. Box C, 
So FLYING 





INSTRUCTION 





CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold. Rented. Exchanged 
All Subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and 84-page 
illustrated bargain catalog FREE. Write Nelson 


Company, 321 S. Wabash, Dept H237, Chicago. 
AVIATION Cadet Preparatory Course for men 
who want to qualify for training as pilots, bom- 


bardiers, and navigators in the Army Air Force 
Thorough instruction assures success. Home study 


$25 Also es tutoring. For information 
write Capt. A. T. Bell, U. S. Army, retired, 119 
Franklin Blvd., Merrick, N. Y. 

AIRCRAFT—Hydraulie Systems by E. W. McDon- 
ough. A text for students, mechanics, engineers, 
draftsmen: Complete information on design, test- 
ing, operation and maintenance of commercial 
and military hydraulic installations. A _ special- 


ized branch of aeronautics Illustrated $2.50 
Aircraft Specialties, 134 So Waller Ave Chi- 
cago, Ill 

DRAFTING, Trigonometry, _ Slide Rule courses. 
Understandable. Reasonable. Free circular. In- 
quire Giles, Box 149E-1, Burbank, Calif. 2 
RADIO-Code Memorized Easily! Complete Short- 
cut Memorizing, Practice System—Only $1.00. 
KolorKards, (FL843), Bluffton, Ohio. 


ACADEMY Preparatory Service. Successful in- 
struction for men who have or seek appointments 
to the United States Military Academy, Naval 
Academy, or Coast Guard Academy. Courses on 
college level cover required subjects as prescribed 
in official publications and as exemplified in re- 
cent examinations. Home study methods assure 
thorough training at low cost. Resident — 





if desired. For information write Capt. A. 
Bell, U. S. Army, retired, 119 Franklin Bird.. 
—— a. 

»ASS CAA Examinations! Simplified home study 


phn prepares you for written exam for Private 
Pilot Certificate All your questions answered. 
Set your own pace. Rates reasonable. W rite to- 
day. Wisconsin Aeronautical Institute, 1522 Flett 
Ave., Racine, Wis. 


PATENTS 
PATENT Particulars and Blanks, Free: Sterling 
Buck, F-Hotel Plaza, Washington, D. C.; Goverg. 


ment-Registere sred Patent Attorneys 36 years. 
PATENT your Good Ideas! Send me your simple 
sketch or model Free confidential advice—fit. 
erature. Z. Polachek, Registered Patent Attorney. 
Engineer, 34 Broadway, New York City 
PATENTS Secured valuable 





Two booklets sent sent 


free. Write immediately. Victor J. Evans & Co, 
748-J Merlin Bldg., Washington, D. C : 
PATENTS: Low Cost. Book and advice free, | 


F. Randolph, Dept. 372, Washington, D. C. 





Reply to Box Numbers 


Y FLYING, 540 N. Michigan Ave, 
Chicago. This does not apply te 
Box Numbers where city and state 


are shown. 





New "Havoc" Builder 


HE Douglas Havoc—the airplane which 

the British have used for 14 different 
purposes—will be produced by the Con- 
solidated Vultee Aircraft Corporation’s 
Nashville division, with the first plane 
expected for delivery this year. Produc- 
tion of the Vultee Vengeance at this fac- 
tory will continue during the production 
planning, engineering studies and _ tool 
design stages of the attack-bomber, but 
will taper off as the Havoc is put into 
production. 

The first American-manned plane to 
make a raid against the Nazi controlled 
continent, the Havoc has been acclaimed 
by Lt. Gen. George H. Brett as the “best 
plane in the world for low altitude bomb- 
ing, troop strafing and escorting ground 
forces.” 

Originally designed in 1939 when the 
French Air Commission was purchasing 
planes, the Havocs saw little action with 
the French as they arrived in Morocco 
just before the fall of that country. How- 
ever, the RAF, impressed by the air- 
plane’s performance, ordered them in 
great numbers. 

Powered with two radial engines, the 
Havoc has a total of 34C0 hp., bullet- 
proof tanks. gross weight of ten tons and 
a speed of more than 350 m.p.h. 





Air Cargo Research 


OL. E. S. EVANS, Detroit industrialist 

and aircraft authority, has established 
a fund for air cargo research at Wayne 
University, Detroit. Col. Evans said his 
purpose “will be to determine as nearly 
as possible the exact cargo that will be 
feasible for transportation by air.” 








Powerful Vision—Long Range 





6-POWER TELESCOPE $2.49 


Perfect for apotting ships, planes; atching sporting 





people, birds, etc Ge enuine “black life-time 

| nes na Ay with scientifically -ground 33 mm, 

Objects 600 yards away appear as 100 —_ 

Simple to focus on both moving and 
y objects. 15 DAYS’ FREE TRIA 4 not tally 
satisfied, return for refund. SEND NO MONEY. J 

pay postman $2.49 plus few cents wo dt on deliv- 

on’t wait—production of telescopes may be 
curtailed as it has been on binoculars. 
VOGUE TELESCOPE Co. 

7759 S. Halsted Dept. B-113 Chicago 
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Short Cut Mathematics 


COMBINED WITH 


Practical Mechanics Simplitied 











NEW course! Now you can learn ee 
the speedy. simplified system of calculation used by 
draft ineers, accountants, “master minds” 
on the stage. Learn easy way to multiply 4 figures 
by 4 fig d-fashioned multipli 


without using ¢ 
ong columns of fig 


res this lightning 
wer, slide rule, 











ioe. 





Amaze 
like mental powers 


m or refund 


=X 


nas witha ei 1agic 


FREE} Complete details ... mail coupon TODAY! 








r % 


NELSC SON NCO., 321 So. V Wabash, n, Dept. 3 Bs A, fe : 
Ple nd free detaile ab Short-Cut Mathematics sud Practical | 

| Me * Simplified. No obligation 

| Name | 

| Address. . | 








‘G LINE FLYING 


PPC MLn fiers. te BABY 
SHARK at - 
ous speeds from 50 to 
75 M.P.H. Amazingly Sta- 
ble in 

COMPLETE KIT. 
Only $1.98. Pos' 250 
Ulustrated Desecri 
Fol Se 


Pratected By Patent Pend 


a 


VICTOR STANZEL & CO. 
Schulenburg, Dept. P, T 





“THE BABY SHARK 


Newest ‘‘G’’ Line Sensation 
all Class A & 


FLYING 
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When You Buy 


WAR 
BONDS 


You’re Saving 
Not Giving! 





YOU'VE DONE YOUR BIT 
... NOW DO YOUR BEST! 
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Does Your Watch Keep Accurate Tim 


Our fully equipped, modern watch repair de- 
partment, which employs only expert me- 
chanics, will accept the repairing of all types 
and makes of Mi 

tary Watches, 
Chronographs, 
Chrono meters, 
Stop-Watches, Re- 
peaters, Compli- 
cated Timers, Wa- 
terproof, Railroad 
and ocket 
Watches, also all makes 
of Dial Indicators and Instruments. 


All watches are checked with Western Union 
Naval Observatory Time and adjusted with 
scientific precision with our Western Electric 
Watchmaster Recorder, - illustration). An 
automatic chart record of accuracy is included 
with each Timer. 


Repairs are fully guaranteed by us for one year 
against defective workmanship and material. 


Send your Timers to Dep't. F.M. for an esti- 
mate. No obligation on your part. Insure 
shipment to guarantee safe arrival. 





JARDUR IMPORT CO., 874 Broadway, New York, N.Y 


aphs and Aviation Wrist-Watches 










Jerdur Berelmeter Aviation Chron 
Monavfecturers of Jerdur Precision Aviction Accessories 
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by CHARLES A 
ZWENG 


Author of 
“Radio & Instrument Flying,” 
This important new book, just 
will prove invaluable to the 
well as to his student. All maneuvers 
and = illustrated The new ‘“‘series 
ies of turns’’ are shown 
“Flight Examiners,’’ and 
Other new sections cover the 
choice’’ examinations given 
rating.”" Handsomely bound in 
with gold letters. Price $4.00, 
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NEW DEAD RECKONING EQUIPMENT 


AIR NAVIGA- 
TEXT 


of 
e 


Navigation 
Nec 'es- 
sary for Cross- 
country flights, 

for Com- 
rcial and In- 
rating 
examinations. 


Off- 
course and al- 
airport 
plot- 


u- 
in 


un- 


le 
ar 


text 
used in the U. 
S. Naval Acad- 


in 


Plotter con- 
Combination only $4.00 


SOMETHING NEW—AIR NAVIGATOR’S LOG BOOK 


At last » available to all 
airmen is ‘our new Air Navi- 
<x, gator’s Log Boo! For the 
Cele stial Air Navigator on 
trans-oceanic flights—or for 
all pilots making ad 


2.00 postpa id. 


PAN-AMERICAN NAVIGATION SERVICE 


12021 Ventura Boulevard NORTH HOLLYWOOD, CALIF. 





Sd 
CHARLES A. ZWENG 


Formerly U.S. Army Air Corps 
Gives you personal Instruction 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 


RADIO and INSTRUMENT FLYING: By Charles 
A. Zweng, Instructor, U. S. Air Corps. New 
1941 Edition covering new important material. 
Written especially to prepare the pilot for gov- 
ernment examination for “instrument rating.” 
tadio-Telephone Permit included with Meteor- 


Instructor 


ology, allio Delentatien, let-down, off-course 
and alternate airport problems. Only $4.00, 
postpaid. 

FLIGHT INSTRUCTOR: A new text covering the scope 


of the written examination for flight instructor rating. 
New authentic Multiple Choice questions with answers 
included, $3.00. postpaid, or C.O.D. 


CELESTIAL NAVIGATION—complete equipment consist- 


ing of, Air Navigation Note Book and Navigation Plotter, 
Simplified Celestial Navigation, Air Almanac, Line of 
poem m Book. and Chart, all 6 items only 


Illynes Star 
11.75 postpaid or ¢ .D. 
AERONAUTICAL TRAINING. New enlarged 
tion. For the first time shows separate 
taining Private Pilot and Commercial Pilot 
Choice _ Examinations."* Makes 
$3.00 postpaid or C.O.D. 
INSTRUCTOR. Written a the student pre- 
*“Ground Instructor Rat Excellent for 
Covers Navigation, Metsorology, Aircraft 
Tneory of Flight. eK and Civil Air Regula- 
tions. $3.00 postpaid or C.O.D. 
GROUND INSTRUCTOR RATING. Of the press Nov 
ber list. Contains ‘*‘Multiple Choice’ examinations = 
Navigation, Meteorology. Aircraft and Theory of Flight, 
Engines and CA Nomenclature and aviation Sictionary 


1942 edi- 
sections con- 

**Multiple 
your government test 


in back of book. It’s new an different. Something 
you cannot afford to be without. $3.00 postpa aid. Or 
it ma in combination with ‘‘Ground In- 


be ae 
structor’’ for $5.00 


AIRPLANE and ENGINE MECHANICS: Examinations, 


New authentic Quizz Book now covers the new Multiple 
Choice examinations fully illustrated with necessary 
diagram: Used by Lockh e ugias, Northrup, Ryan 
and outstanding schools. Why fail? Only $3.00 for 
both examinations, and CAR. 

AIR NAVIGATION (Gold Medel Edition) includes me- 
teorology. Just Published, %3.5 

oe lg gg A vee PILOTS by Lt. Comadr. Halpine. 
Only 2.7 sti 

NEW E-68 DALTON “NAVIGATION COMPUTER, $10.00. 





PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN-AMERICAN NAVIGATION SERVICE 
offers the student 


CELESTIAL AIR NAVIGATION—This imports - field of 
Aviation has developed rapidly during the ast year. 
Since the beginning of the second world war it has been 
apparent to the government that a critical shortage of_air 
navigators exi Immediately after December 7th, 
194 marking the actual beginning of the world war for 
the United States. the government began to survey the 
field and draw on navigation schools for air navigators 
and instructors. Airlines established Transition Schools 
for the purpose of practical advanced training Former 
students of ‘‘Pan American College of Celestial Air Navi 
gation’’ are now in various quarters of the w Some 
are ferrying bombers to ~_rt 7 allied countries; 
others are instructing in the Ar Air Corps or with 
Transition Schools for advanced training ever before 


s aah age of the air offered such opportunities as 

the presen 

THE CELESTIAL COURSE—This course is under the per- 

sonal supervision of Charles A. Zweng, recognized au- 

thority on Air  ——- toreaes and former Instructor in the 
S. Army Air Corps. 

Air Nav igation Equipment. 


including Aircraft Sextants, is 
Pr 


under the tec —_ ical supervision of omdr 

Weem J outstanding Lenore an and British 
authority * Coiestiai Air Navigation, author « *Al 

Navigation’’ (Gold Medal Edition) and ‘‘Air Nav igation’® 


(British Empire Edition). 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


North Hollywood, Calif. 


12021 Ventura Bivd. 





THE NEW “ZWENG" SEXTANT 


Adjustable ‘‘bubble type’’ with Averaging Device. 
as Price on Request. : 


Equipment Recommended for the Student 
Beginning Study of Celestial Navigation: 


aby, eigen: Note Book with Nav tgation a" 





ee 4.00 
simplises vagy ned a Navigatio . 3.00 
American Air Alm: eee eee 1.25 
Line of Position Book. ee . 2.50 
Illynes Star Chart..... eee ee 1.00 

$11.75 

































































































FLYING 


“No, not yet, Son! 


‘We have a big job to finish up, first... but when 
Victory has been won, then you can bring out 
the new Victory Model Culver and tell the whole 
world about it. They'll all be ready to listen!’ 


Yes, Culver is too busy, now, producing planes 
for the U. S. Army and Navy .. . but our Develop- 
ment Division is looking ahead to the time when 
we can bring you the new Victory Model (Culver, 
a more efficient, finer, cross-country airplane than 
ever before ... When you see it you'll agree that 
it was worth waiting for! 


UNDER CONTRACT TO THE U.S. ARMY AIR CORPS 
AND THE U.S. NAVY 





AIRCRAFT CORPORATION 
CULVER AIRPORT + WICHITA, KANSAS 


Copyright 1943 by Culver Aircraft Corp. 


— 





CULVER AIRCRAFT CORPORATION 
Dept. F15 Culver Airport, Wichita, Kansas 


Please send me your FREE PACKET of illustrated postcards. 


I want to be among the first to receive specific information about the 
Culver Victory Models as soon as it can be released. 


I (am — am not) a pilot. 


FREE 


Packet of beautifully illus- 
trated “Worth Waiting 
For” postcards. 


Name 
Address. 


me eee eae : 


PRINTED IN U. 8. A. 





September, 1943 FLYING 


f/f} YOUR FUTURE and AVIATION 


yr and specialized training in aeronautics. Turn that 
idea over in your mind. Young men with that training are sorely 
needed by our nation today! 


You can find your place in aviation 4 securing the scientific and 
specialized training in one of the four fields of aviation — Engineering, 


lor 
p | il I] 1'0 da y Maintenance, Operations, or Flight. 
With such training put to effective use in the industry — you will 
have the satisfaction of knowing that you are helping contribute many- 
1) | I) fold toward final victory. 


And at war’s end you can be an important factor in the air come 
merce of peace. 


tional training in aeronautics, will help you hitch your plans for the future 
to aviation. All authorities are agreed that aviation is the bright, moving 
star of career field opportunity now and in the future. It beckons you, 
as a young man with a lifetime of opportunities for employment and 
advancement. 


What is your choice? Engineering? Maintenance? Operations? Flight? 


il Parks Air College, through its 6 ed intensified program of educa- 





~ oH >, 

¥ ENGINEERING 
Parks Air College's School of Aeronaue 
tical Engineering provides training that 
will prepare you for employment in one 
of aeronautic’s most essential fields. 

Aeronautical Engineering course 
will supply you with the basic founda- 
tion which is necessary for a career and 
also vides you with applied training 
whic fits you into callers field of 

1 gi ing. 





/ MAINTENANCE 


Should you elect the Maintenance 
ingineering course you would find that 
here, too, all training is on the college 
and professional school level. Being a 
branch of Air Transport Engineering, 
the Maintenance Engincering course 
will prepare you for the opportunities 
this great field. 


¥ OPERATIONS 


The Aviation Operations course will 
aa you to serve as an Operations 
Engineer in commercial air transport. 
Coordinated with technical conrses 
are business administration subjects. 
If you are looking toward business 
leadership in aviation, this course wi 
interest you. 


7 FLIGHT. 


If you feel that you'r opportunity lies in 
professional piloting, you will be inter- 
ested in Park's Professional Flight and 
Executive School. At Parks you are 
prepared for a career in this field with 
300 hours of flight instruction coupled 
with operations and executive studies. 
Professional piloting is an exacting 
occupation and you will find Parks 
training adequate. 


In the above schools you will receive 
two years of intensified training (Aecro- 
nautical Engineering 2\4 years). In each 
of these schools are included more class 
room and laboratory hours than are 
found in the conventional college 
courses of four years. Qualified students 
are awarded the appropriate Bache 
of Science Degrees for the school in 
which they have completed their studies. 


PARKS RECOGNITION 


PARKS AIR COLLEGE was founded ments of U. S. A. Air Forces Aviation PR EPARATION ° ACHIEVEMENT 


August 1, 1927. Has enjoyed full Fed- Cadets and Mechanics. GL ee ee ee 
eral approval longer than any other 


; ; Has its own airport with a school plant el 
aviation s« hool. 


of 25 buildings devoted to school pur- | PARKS AIR COLLEGE, Section F-9 
Is accredited in its Aeronautical Engi- poses entirely, also a group of fields for | East St. Louis, Illinois 


a 


neering School by the Illinois Super- 
intendent of Public Instruction. 


Included since 1938 in The Directory 
of Colleges and Universities, issued by 
the United States Office of Education. 
Has a capacity for enrollment. of com- 
mercial aviation students, also detach- 





— PARKS =f 


PARKS AIR COLLEGE — East St. Louis. Illinois 


military flight training. 

Has a faculty of 104, each especially 
qualified for his particular field of 
instructica, 

Open to high school graduates with a 
ranking in the upper two-thirds of their 
classes. 





Please send me details of four major courses 
in commercial aviation training. 


Gis 00+ 00 cevndenesvccscdioncsccesdesetooeves 





